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separate the active material in the presence of a salt of an acidic resin, such as, for example, 
a copolymer of maleic anhydride and an a-olefinic compound; add an organic solvent which 
forms, together with the aqueous medium, a two-phase system; treat such two-phase system 
by adding a carrier substance thereto; and then isolate the product by a reduction in the 
5 volume of the organic phase by the addition of water, the solvent gradually transferring into 
the added water. 

We have now found that the use of a range of derivatisations of alternating copolymers of an 
a, p -unsaturated oxyacid and an olefin having one or more polymerizable double bonds 
10 provides improved dispersibilty and suspensibility in agrochemical formulations, compared 
to those dispersants already described in the prior art, as well as a number of other ancillary 
benefits which will be more fully described herein. 



According to a first aspect of the present invention, there is provided a method of dispersing 
15 an insoluble material in an aqueous solution comprising the following steps: 

(i) providing a formulation comprising at least one insoluble material and at least one 
dispersant comprising a water soluble agriculturally acceptable derivative of an 
alternating copolymer or an agriculturally acceptable salt thereof wherein said 
20 alternating copolymer comprises at least one residue of a first comonomer and at least 

one residue of a second comonomer, wherein said first comonomer comprises a,p~ 
unsaturated oxyacids or anhydrides and said second comonomer comprises olefinic 
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compounds containing one or more polymerizable double bonds; and 

(ii) dispersing said formulation in an aqueous medium. 

5 According to a second aspect of the present invention, there is provided a method of making 
an agrochemical formulation comprising the steps of: 

(i) combining at least one insoluble material, and at least one dispersant comprising a 
water soluble agriculturally acceptable derivative of an alternating copolymer or an 

10 agriculturally acceptable salt thereof wherein said alternating copolymer comprises at 

least one residue of a first comonomer and at least one residue of a second 
comonomer, wherein said first comonomer comprises a,(i-unsaturated oxyacids or 
anhydrides and said second comonomer comprises olefinic compounds containing one 
or more polymerizable double bonds; 

15 

(ii) milling said combination to a particle size range in order to obtain a stable, readily- 
suspendible aqueous dispersion; and 

(iii) stabilising said aqueous dispersion to obtain an SC formulation suitable for dilution 
20 in water for agricultural use. 

According to a third aspect of the present invention, there is provided a method of making 
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an agrochemical formulation comprising the steps of: 

(i) combining at least one insoluble material, with at least one dispersant comprising a 
water soluble agriculturally acceptable derivative of an alternating copolymer or an 

5 agriculturally acceptable salt thereof wherein said alternating copolymer comprises at 

least one residue of a first comonomer and at least one residue of a second 
comonomer, wherein said first comonomer comprises a,P-unsaturated oxyacids or 
anhydrides and said second comonomer comprises olefinic compounds containing one 
or more polymerizable double bonds; and 

10 

(ii) milling said combination to a desired panicle size to obtain a homogeneous wettable 
powder (WP) formulation. 

According to a fourth aspect of the present invention, there is provided a method of making 
15 an agrochemical formulation comprising the steps of: 

(i) combining at least one insoluble material suitable for agricultural use with at least one 
dispersant comprising a water soluble agriculturally acceptable derivative of an 
alternating copolymer or an agriculturally acceptable salt thereof wherein said 
20 alternating copolymer comprises at least one residue of a first comonomer and at least 

one residue of a second comonomer, wherein said first comonomer comprises a,P- 
unsaturated oxyacids or anhydrides and said second comonomer comprises olefinic 




WO 99/18787 PCT/AU98/00854 

-7- 

compounds containing one or more polymerizable double bonds; and 

(ii) blending said combination to obtain a homogeneous wettable powder (WP) 
formulation. 

5 

According to a fifth aspect of the present invention, there is provided a method of making an 
agrochemical formulation comprising the steps of: 

(i) combining at least one insoluble material suitable for agricultural use with at least one 
10 dispersant comprising a water soluble agriculturally acceptable derivative of an 

alternating copolymer or an agriculturally acceptable salt thereof wherein said 
alternating copolymer comprises at least one residue of a first comonomer and at least 
one residue of a second comonomer, wherein said first comonomer comprises a,p- 
unsaturated oxyacids or anhydrides and said second comonomer comprises olefinic 
15 compounds containing one or more polymerizable double bonds; 

(ii) agglomerating said combination to form discrete granular materials; and 

(iii) drying said granular materials to obtain a water dispersible granule WG formulation. 

20 

According to a sixth aspect of the present invention, there is provided a formulation produced 
by the process of the second, third, fourth and fifth aspects. 
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According to a seventh aspect of the present invention, there is provided an agricultural 
formulation comprising at least one insoluble material and at least one dispersant comprising 
a water soluble agriculturally acceptable derivative of an alternating copolymer or an 
agriculturally acceptable salt thereof wherein said alternating copolymer comprises at least 
5 one residue of a first comonomer and at least one residue of a second comonomer, wherein 
said first comonomer comprises cc,p-unsaturated oxyacids or anhydrides and said second 
comonomer comprises olefinic compounds containing one or more polymerizable double 
bonds. 

10 According to an eighth aspect of the present invention, there is provided a method of 
treatment of a substrate with a insoluble material comprising the following steps: 

(i) preparing a formulation comprising at least one insoluble material and at least one 



dispersant comprising a water soluble agriculturally acceptable derivative of an 



15 



alternating copolymer or an agriculturally acceptable salt thereof wherein said 



alternating copolymer comprises at least one residue of a first comonomer and at least 



one residue of a second comonomer, wherein said first comonomer comprises a,p- 



unsaturated oxyacids or anhydrides and said second comonomer comprises olefinic 



compounds containing one or more polymerizable double bonds; 



20 



(ii) 



dispersing said formulation in an aqueous medium; and 
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as obtained from ECOTERIC AS 20 and ECOTERIC AS 10 (Orica Australia Pty Ltd). Most 
preferred from the monoalkylsulpho succinate class are sodium or potassium salts of 



dialkylsulphosuccinate class are sodium or potassium salts of dicyclohexyl, diisooctyl and di- 
5 n-octyl sulphosuccinates. Most preferred from the class of nonionic surfactants loaded onto 
insoluble porous silicate carriers are ethoxylated surfactants loaded onto carriers such as 
TERIC 157 (Orica Australia Pty Ltd). Most preferred wetting agents from the urea surfactant 
complexes are urea adducts of alcohol ethoxylate surfactants such as TERWET 7050 (Orica 
Australia Pty Ltd). The wetters herein described show good wettability and dispersibility for 
10 the formulations and have the additional advantage of showing storage stability in 
combination with the copolymer dispersants described: Whereas by comparison some 
commonly used WG and WP wetters such as alkylnaphthalene sulphonate salts and 
lignosulphonate salts have been found to show poor storage stability. 

15 In the case of SC formulations in the present invention an active ingredient is typically added 
to water containing a dispersant, preferably with a surfactant wetting agent together with a 
conventional non-ionic dispersant. A humectant may also be included. A dispersion is 
formed using high shear mixing. The dispersion is then milled by any one of several means 
of wet milling so that the mean particle size of the dispersed solid is below 5 /xm more 

20 typically in the range of from 1 to 3/xm. The resulting product is known as a millbase and 
may be modified with additives such as antifreeze, thickeners and antisettling agents, biocides 
and colouring agents may be added. For an SC formulation to be acceptable it should not 



cyclohexyl, iso-octyl and n-octyl sulphosuccinate. 



Most preferred from the 
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Example 3. 

A Simazine 900g/kg WG formulation of the following composition was prepared : 

Simazine tech. (98% w/w) 91.8 % w/w 

ATPLUS G73050 1.5 
5 (now sold under the trade mark TERSPERSE 7050 by Orica Australia Pty Ltd) 

DISPERSANT 3.1 

Kaolin 3.1 

Water 0.5% 
10 The dispersant used was the sodium salt of an alternating copolymer of n-octene and maleic 
anhydride of approximate molecular weight 20,000 to 30,000. The granules were prepared 
and tested in the manner described in Example 1 . The results are shown in TABLE 1 . 



Example 4. 

15 A Simazine 900g/kg WG formulation was prepared and tested in the manner described in 
Example 3 with the dispersant being the sodium salt of a copolymer of n-decene and maleic 
anhydride. Results are shown in TABLE L 



Example 5. 

20 A Simazine 900g/kg WG formulation was prepared and tested in the manner described in 
Example 3 with the dispersant being the sodium salt of a copolymer of diisobutylene and 
maleic anhydride of approximate molecular weight 30,000 to 40,000. Results are shown in 
TABLE 1. 
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Example 6. 

A WG formulation was prepared and tested as described in Example 3 with the dispersant 
being the sodium salt of SMA 1000 (Atochem Inc.) which is a 1: 1 molar ratio copolymer of 
styrene and maleic anhydride. Results are shown in TABLE 1 . 

5 

Example 7. 

A WG formulation was prepared and tested as described in Example 3 with the dispersant 
being the sodium salt of SMA 3000 (Atochem Inc.) which is a 3: 1 molar ratio copolymer of 
styrene and maleic anhydride. Results are shown in TABLE 1. 

10 

Example 8. 

A WG formulation was prepared and tested as described in Example 3 with the dispersant 
being the sodium salt of GANTREZ AN 119 resin (Rhodia Inc.) which is a copolymer of 
methyl vinyl ether and maleic anhydride. Results are shown in TABLE 1. 

15 

Example 9. 

A Simazine 900g/kg WG formulation of the following composition was prepared. 

Simazine tech. (98% w/w) 91.8 % w/w 

ATPLUS G73050 1.5 
20 (now sold under the trade mark TERSPERSE 7050 by Orica Australia Pty Ltd) 

DISPERSANT 6.2 

Water 0.5% 

The dispersant used was the monoammonium salt of an alternating copolymer of diisobutylene 
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and maleic anhydride. The granules were prepared and tested in the manner described in 
Example 1. Results are shown in TABLE L 

Example 10 

5 A Simazine 900g/kg WG formulation of the following composition was prepared : 
Simazine tech. (98% w/w) 91.8 % w/w 
ATPLUS G73050 1.5 

(now sold under the trade mark TERSPERSE 7050 by Orica Australia Pty Ltd) 
10 DISPERSANT 3.1 

Kaolin 3.1 
Water 0.5% 
The dispersant used was the sodium salt of an alternating copolymer of undecylenic acid and 
maleic anhydride. The granules were prepared and tested in the manner described in 
15 example 1 . Results are shown in TABLE 2. 

Example 11 

A Simazine 900g/kg WG formulation was prepared and tested in the manner described in 
Example 10 with the dispersant being the sodium salt of an alternating copolymer of vinyl 
20 isobutyl ether and maleic anhydride. Results are shown in TABLE 2. 



Example 12 

A Simazine 900g/kg WG formulation was prepared and tested in the manner described in 
Example 10 with the dispersant being the sodium salt of an alternating copolymer of 
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Atrazine tech. (98% w/w) 91.8 % w/w 



ATPLUS G73050 1.5 

(now sold under the trade mark TERS PERSE 7050 by Orica Australia Pty Ltd) 



5 



DISPERSANT 



3.1 



Kaolin 



3.1 



Water 



0.5 



where the dispersant used was the sodium salt of an alternating copolymer of 
dicyclopentadiene and maleic anhydride. The granules were made and tested as described in 
10 Example 1. Results are shown in TABLE 2. 

Example 22 

An Atrazine 900g/kg WG formulation was prepared and tested in the manner described in 
Example 21 with the dispersant being the sodium salt of an alternating copolymer of 
15 alphamethylstyrene and maleic anhydride. Results are shown in TABLE 2. 

Example 23 

A Diuron 900g/kg WG formulation of the following composition was prepared. 



Diuron tech. (97% w/w) 92.8 % w/w 



20 



ATPLUS G73050 1.5 

(now sold under the trade mark TERSPERSE 3050 by Orica Australia Pty Ltd) 



DISPERSANT 



3.1 



Kaolin 



2.1 



25 



Water 



0.5 
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where the dispersant used was the sodium salt of an alternating copolymer of 
dicyclopentadiene and maleic anhydride. The granules were made and tested as described in 
example 1 . Results are shown in TABLE 2. 

5 Example 24 

A Diuron 900g/kg WG formulation was prepared and tested in the manner described in 
example 23 with the dispersant being the sodium salt of an alternating co-polymer of 
alphamethylstyrene and maleic anhydride. Results are shown in TABLE 2. 



10 Example 25 

A Simazine 900g/kg WG formulation of the following composition was prepared : 
Simazine tech. (98% w/w) 91.8 % w/w 
ATPLUS G73050 1.5 

(now sold under the trade mark TERSPERSE 7050 by Orica Australia Pty Ltd) 

15 

DISPERSANT 3.1 

Kaolin 3.1 

Water 0.5% 
The dispersant used was the sodium salt of a terpolymer not of alternating character between 
20 comonomers of first and second type comprising alphamethylstyrene, styrene and maleic 
anhydride. The granules were prepared and tested in the manner described in example 1. 
Results are shown in TABLE 2. 



Example 26. 
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Atrazine tech. (98% w/w) 91.8 % w/w 
ATPLUS G73050 1.5 

(now sold under the trade mark TERSPERSE 3050 by Orica Australia Pty Ltd) 
DISPERSANT 3.1 

5 Kaolin 3.1 

Water 0.5 

with the dispersant being the sodium salt of a terpolymer of alternating character between 

monomers of first and second type comprising alphamethyl styrene, dicyclopentadiene and 

maleic anhydride. The granules were made and tested as described in Example 1 . Results 

10 are shown in TABLE 2. 



Example 34 

A Simazine 900g/kg WP formulation of the following composition was prepared by blending 
the following : 

15 Simazine tech. (98% w/w) 91.8 % w/w 

ATPLUS G 73050 1.7 

(now sold under the trade mark TERSPERSE 3050 by Orica Australia Pty Ltd) 

DISPERSANT 3.1 
20 Kaolin 3.4 

where the dispersant used was the sodium salt an alternating copolymer of dicyclopentadine 

and maleic anhydride. Results are shown in TABLE 3. The wettability of the WP was also 

measured according to CIPAC test MT 53.5. 1 . 



25 Example 35 
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A Simazine 900g/kg WP formulation of the following composition was prepared and tested 
in the manner described in example 34 where the dispersant used was the sodium salt an 
alternating copolymer of dicyclopentadiene and maleic anhydride used at 3.1% w/w, the 
wetting agent was the sodium salt dicyclohexylsulphosuccinate used at 1.7% w/w. Results 
5 are shown in TABLE 3. 

Example 36 

A Simazine 900 g/Kg WP formulation was prepared and tested as described in example 34 
excepting that the wetting agent used was ECOTERIC AS 20 (Orica Australia Pty Ltd), an 
10 alkylpolysaccharide used at 1.7% w/w on an active basis (the product is a 50% solution in 
water). The results are shown in TABLE 3. 

Example 37 

A Simazine 900 g/Kg WP formulation was prepared and tested as described in example 34 
15 excepting that the wetting agent used was TERIC 157 (Orica Australia Pty Ltd) a nonionic 
wetter loaded onto an insoluble porous carrier used at 1.7% w/w. The results are shown in 



Example 38 

20 A Simazine 900g/kg WG formulation of the following composition was prepared : 
Simazine tech. (98% w/w) 91.8 % w/w 



TABLE 3. 



WETTER 



1.5 
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Atrazine tech. 97% w/w 51.5 % w/v 
Monoethylene glycol 4.0 
ATLOX 4896A 3 

(now sold under the trade mark TERSPERSE 4896, Orica Australia Pty Ltd) 

DISPERSANT 2 

Silicone antifoam 0.2 

Rhodopol 23 0.2 
(Rhodia Inc) 

ProxelGXL20 0.1 
(Zeneca pic) 

Water 55.0 

15 

The dispersant used was the sodium salt of an alternating copolymer of alphamethylstyrene 
and maleic anhydride. The SC was prepared by dissolving the monoethylene glycol, 
ATLOX 4896A (now sold under the trade mark TERSPERSE 4896, Orica Australia Pty Ltd) 
and DISPERSANT in 85% of the water and adding the Atrazine tech. and antifoam with 

20 vigorous mixing to form a slurry or millbase premix. The premix is then milled using a 
Dynomill laboratory scale bead mill to give a suitable particle size distribution of > 98% of 
particles below 5 microns. The millbase thus obtained was then blended with Proxel GXL 
20 (Zeneca pic) and Rodopol 23 (Rhodia Inc) in a premix and then made up to the desired 
volume with the remaining water and mixed to a homogeneous mixture. The SC thus 

25 obtained was of usable viscosity and was found to be storage stable after storage at 2 degrees 
C and 50 degrees C for one month, with minimal syneresis and thickening and no claying, 
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sedimentation or aggregates being observed. 
Example 42 

It was attempted to make an SC formulation according to the formula and method of example 
5 41 with 4% w/w of the sodium salt of an alternating copolymer of alphamethylstyrene and 
maleic anhydride and only 1% w/w ATLOX 4896A (now sold under the trade maek 
TERSPERSE 4896, Orica Australia Pty Ltd) being used. The resulting millbase premix was 
of a viscosity which would not allow it to be milled. 
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CLAIMS 

1 . A method of dispersing an insoluble material in an aqueous solution comprising the 
following steps: 

5 (i) providing a formulation comprising at least one insoluble material and at least one 
dispersant comprising a water soluble agriculturally acceptable derivative of an 
alternating copolymer or an agriculturally acceptable salt thereof wherein said 
alternating copolymer comprises at least one residue of a first comonomer and at 
least one residue of a second comonomer, wherein said first comonomer comprises 
10 a,p~unsaturated oxyacids or anhydrides and said second comonomer comprises 

olefinic compounds containing one or more polymerizable double bonds; and 

(ii) dispersing said formulation in an aqueous medium. 

15 2. A method according to claim 1 wherein the alternating copolymer has an alternating 
character defined by greater than 70% of consecutive comonomer residue units being 
alternate between residues of the first comonomer and the second comonomer. 



3. A method according to claim 1 wherein the alternating copolymer has an alternating 
character defined by greater than 90% of consecutive comonomer residue units being 
alternate between residues of the first comonomer and the second comonomer. 
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4. A method according to claim 1 wherein the alternating copolymer contains 
additional comonomer residues which will not substantially change the alternating 
character of the copolymer. 



5 5. A method according to claim 1 wherein the first comonomer is selected from the 
group consisting of fumaric acid, maleic acid and anhydrides, and the esters, amides and 
imides derived from them, itaconic acid and anhydride and the corresponding esters 
amides and imides derived from them, acrylic and methacrylic acids, esters and amides, 
vinylphosphonic acid and the corresponding esters and amides derived from it and 
10 ethylene sulphonic acid and the esters and amides derived from it. 



6. A method according to claim 1 wherein the second comonomer is selected from the 
group consisting of styrene and its alkyl and halo derivatives, vinyl ethers and esters, a- 
olefins, internal olefins, cyclic olefins, both exocyclic and endocyclic, allylic alcohols and 
15 their corresponding ester derivatives, allylic ethers and allylic halo compounds, allylic aryl 
compounds, vinyl amides, vinyl chloride and vinylidene chloride. 



7. A method of treatment of a substrate with a insoluble material comprising the 
following steps: 

20 

(i) preparing a formulation comprising at least one insoluble material and at least one 
dispersant comprising a water soluble agriculturally acceptable derivative of an 
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alternating copolymer or an agriculturally acceptable salt thereof wherein said 
alternating copolymer comprises at least one residue of a first comonomer and at 
least one residue of a second comonomer, wherein said first comonomer comprises 
a,P-unsaturated oxyacids or anhydrides and said second comonomer comprises 
5 olefinic compounds containing one or more polymerizable double bonds; 

(ii) dispersing said formulation in an aqueous medium; and 

(iii) applying the dispersed formulation to a substrate. 

10 

8. An agricultural formulation according to claim 7 wherein the formulation is in the 
form of a suspension concentrate (SC), a wettable powder (WP) or a water dispersible 
granule (WG). 

15 9. A method according to claim 7 wherein the alternating copolymer has an alternating 
character defined by greater than 70% of consecutive comonomer residue units being 
alternate between residues of the first comonomer and the second comonomer. 

10. A method according to claim 7 wherein the alternating copolymer has an alternating 
20 character defined by greater than 90% of consecutive comonomer residue units being 
alternate between residues of the first comonomer and the second comonomer, 
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11. A method according to claim 7 wherein the alternating copolymer contains 
additional comonomer residues which will not substantially change the alternating 
character of the copolymer. 

5 12. A method according to claim 7 wherein the first comonomer is selected from the 
group consisting of fumaric acid, maleic acid and anhydrides, and the esters, amides and 
imides derived from them, itaconic acid and anhydride and the corresponding esters 
amides and imides derived from them, acrylic and methacrylic acids, esters and amides, 
vinylphosphonic acid and the corresponding esters and amides derived from it and 
10 ethylene sulphonic acid and the esters and amides derived from it. 

13. A method according to claim 7 wherein the second comonomer is selected from the 
group consisting of styrene and its alkyl and halo derivatives, vinyl ethers and esters, a- 
olefins, internal olefins, cyclic olefins, both exocyclic and endocyclic, allylic alcohols and their 

15 corresponding ester derivatives, allylic ethers and allylic halo compounds, allylic aryl 
compounds, vinyl amides, vinyl chloride and vinylidene chloride. 

14. An agricultural formulation according to claim 7 wherein the dispersant is readily 
soluble in water. 

20 

15. An agricultural formulation according to claim 7 wherein the dispersant is an 
agriculturally acceptable salt of the alternating copolymer and wherein the salt comprises 
sodium, potassium and/or ammonium ions. 
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16. An agricultural formulation according to claim 7 wherein the alternating copolymer is 
polyanionic. 

17. An agricultural formulation according to claim 7 wherein the alternating copolymer is 
5 in the form of its free acid. 

18. An agricultural formulation according to claim 7 wherein the dispersant is a water- 
soluble agriculturally acceptable derivative of the alternating copolymer wherein said 
derivative is selected from the group consisting of polyalkyleneoxy derivatives, 

10 polyethyleneglycol derivatives, polyamide derivatives and polyvinyl alcohol derivatives. 

19. An agricultural formulation according to claim 7 wherein alternating copolymers are 
in the range of from 1000 to 90000 daltons. 

15 20. An agricultural formulation according to claim 5 wherein alternating copolymers are 
in the range of from 1000 to 30000 daltons. 

21. An agricultural formulation according to claim 5 wherein alternating copolymers are 
in the range of from 1000 to 10000 daltons. 

20 

22. An agricultural formulation according to claim 7 wherein the water-insoluble 
materials are selected from the group consisting of herbicides, insecticides, fungicides, 
biocides, molluscicides, algaicides, plant growth regulators, anthelmintics, rodenticides, 
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nematocides, acaricides, amoebicides, protozoacides, fertilizers, crop safeners, fillers and 
carriers and other adjuvants. 

23. An agricultural formulation according to claim 7 wherein the formulation further 
5 comprises a surfactant wetting agent. 



24. A method of making an agrochemical formulation comprising the steps of: 



(i) combining at least one insoluble material, and at least one dispersant comprising a 
10 water soluble agriculturally acceptable derivative of an alternating copolymer or an 

agriculturally acceptable salt thereof wherein said alternating copolymer comprises 
at least one residue of a first comonomer and at least one residue of a second 
comonomer, wherein said first comonomer comprises a,P-unsaturated oxyacids or 
anhydrides and said second comonomer comprises olefinic compounds containing 
15 one or more polymerizable double bonds; 



25. A method according to claim 24 comprising the steps of: 



(i) combining at least one insoluble material, and at least one dispersant comprising a 
20 water soluble agriculturally acceptable derivative of an alternating copolymer or an 

agriculturally acceptable salt thereof wherein said alternating copolymer comprises 
at least one residue of a first comonomer and at least one residue of a second 
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5 (ii) 
(iii) 

10 

26. 
(i) 

15 



20 

(ii) 



comonomer, wherein said first comonomer comprises a,P-unsaturated oxyacids or 
anhydrides and said second comonomer comprises olefinic compounds containing 
one or more polymerizable double bonds; 

milling said combination to a particle size range in order to obtain a stable, readily- 
suspendible aqueous dispersion; and 

stabilising said aqueous dispersion to obtain an SC formulation suitable for dilution 
in water for agricultural use. 

A method according to claim 24 comprising the steps of: 

combining at least one insoluble material, with at least one dispersant comprising 
a water soluble agriculturally acceptable derivative of an alternating copolymer or 
an agriculturally acceptable salt thereof wherein said alternating copolymer 
comprises at least one residue of a first comonomer and at least one residue of a 
second comonomer, wherein said first comonomer comprises a,P-unsaturated 
oxyacids or anhydrides and said second comonomer comprises olefinic compounds 
containing one or more polymerizable double bonds; and 

milling said combination to a desired particle size to obtain a homogeneous 
wettable powder (WP) formulation. 
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27. A method according to claim 24 comprising the steps of: 

(i) combining at least one insoluble material suitable for agricultural use with at least 

5 one dispersant comprising a water soluble agriculturally acceptable derivative of an 

alternating copolymer or an agriculturally acceptable salt thereof wherein said 
alternating copolymer comprises at least one residue of a first comonomer and at 
least one residue of a second comonomer, wherein said first comonomer comprises 
a,p- unsaturated oxyacids or anhydrides and said second comonomer comprises 
10 olefinic compounds containing one or more polymerizable double bonds; and 

(ii) blending said combination to obtain a homogeneous wettable powder (WP) 
formulation. 

15 28. A method according to claim 24 comprising the steps of: 

(i) combining at least one insoluble material suitable for agricultural use with at least 
one dispersant comprising a water soluble agriculturally acceptable derivative of an 
alternating copolymer or an agriculturally acceptable salt thereof wherein said 
20 alternating copolymer comprises at least one residue of a first comonomer and at 

least one residue of a second comonomer, wherein said first comonomer comprises 
a,p-unsaturated oxyacids or anhydrides and said second comonomer comprises 
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olefmic compounds containing one or more polymerizable double bonds; 

(ii) agglomerating said combination to form discrete granular materials; and 

5 (iii) drying said granular materials to obtain a water dispersible granule WG 
formulation. 

29. A method according to claim 24 wherein the alternating copolymer has an 
alternating character defined by greater than 70% of consecutive comonomer residue units 

10 being alternate between residues of the first comonomer and the second comonomer. 

30. A method according to claim 24 wherein the alternating copolymer has an 
alternating character defined by greater than 90% of consecutive comonomer residue units 
being alternate between residues of the first comonomer and the second comonomer, 



31. A method according to claim 24 wherein alternating copolymer contains additional 
comonomer residues which will not substantially change the alternating character of the 
copolymer. 



15 



20 



32. A method according to claim 24 wherein the first comonomer is selected from the 
group consisting of fumaric acid, maleic acid and anhydrides, and the esters, amides and 
imides derived from them, itaconic acid and anhydride and the corresponding esters 
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amides and imides derived from them, acrylic and methacrylic acids, esters and amides, 
vinylphosphonic acid and the corresponding esters and amides derived from it and 
ethylene sulphonic acid and the esters and amides derived from it. 

5 33. A method according to claim 24 wherein the second comonomer is selected from the 
group consisting of styrene and its alkyl and halo derivatives, vinyl ethers and esters, a- 
olefins, internal olefins, cyclic olefins, both exocyclic and endocyclic, allylic alcohols and their 
corresponding ester derivatives, allylic ethers and allylic halo compounds, allylic aryl 
compounds, vinyl amides, vinyl chloride and vinylidene chloride. 



34. An agricultural formulation according to claim 24 wherein the dispersant is readily 
soluble in water. 

35. An agricultural formulation according to claim 24 wherein the dispersant is an 

1 5 agriculturally acceptable salt of the alternating copolymer and wherein the salt comprises 
sodium, potassium and/or ammonium ions. 

36. An agricultural formulation according to claim 24 wherein the alternating copolymer 
is polyanionic. 



10 



20 



37. An agricultural formulation according to claim 24 wherein the alternating copolymer 
is in the form of its free acid. 
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38. An agricultural formulation according to claim 24 wherein the dispersant is a water- 
soluble agriculturally acceptable derivative of the alternating copolymer wherein said 
derivative is selected from the group consisting of polyalkyleneoxy derivatives, 
polyethyleneglycol derivatives, polyamide derivatives and polyvinyl alcohol derivatives. 

5 

39. An agricultural formulation according to claim 24 wherein alternating copolymers are 
in the range of from 1000 to 90000 daltons. 

40. An agricultural formulation according to claim 24 wherein alternating copolymers are 
10 in the range of from 1000 to 30000 daltons. 

41 . An agricultural formulation according to claim 24 wherein alternating copolymers are 
in the range of from 1000 to 10000 daltons. 

15 42. An agricultural formulation according to claim 24 wherein the water-insoluble 
materials are selected from the group consisting of herbicides, insecticides, fungicides, 
biocides, molluscicides, algaicides, plant growth regulators, anthelmintics, rodenticides, 
nematocides, acaricides, amoebicides, protozoacides, fertilizers, crop safeners fillers and 
carriers and other adjuvants. 



43 . An agricultural formulation according to claim 24 wherein the formulation further 
comprises a surfactant wetting agent. 
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44. A method according to any one of claims 26 to 28 wherein said dispersant achieves a 
percentage suspensibility of greater than 80%. 

45. A method according to claim 25 wherein said dispersant achieves a percentage 
5 suspensibility of greater than 90%. 

46. A method according to either claim 26 or claim 27 wherein the milling step produces 
an average particle size in the range of from 5 to \5\im. 

10 47. A method according to claim 46 wherein the wettable powder has a wettability of 
less than 1 minute and a suspensibility above 80%. 

48. A method according to claim 28 wherein the milling step produces an average particle 
size in the range of from 5 to lS^im. 



49. A method according to claim 28 wherein the formulation has a dispersion time of less 
than 1 minute. 

50. A method according to claim 28 wherein the formulation has a dispersion time of less 
20 than 20 seconds. 



15 



51. A method according to claim 28 wherein the formulation has a suspensibility of above 
80%. 
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52. A method according to claim 28 wherein the formulation has a wet sieve retention 
for a 150 fim sieve of less than 0. 1 % retained material and for a 53 fim sieve of less than 
0.6%. 

5 53. A method according to claim 25 wherein the milling step produces a mean particle 
size of less than 5|xm. 

54. A method according to claim 25 wherein the milling step produces a mean particle 
size in the range of from 1 to 3 |im. 

10 

55. An agricultural formulation produced by the method of any one of claims 25 to 28. 

56. A method of treatment of a substrate with a insoluble material comprising the 
following steps: 

15 

(i) preparing a formulation comprising at least one insoluble material and at least one 
dispersant comprising a water soluble agriculturally acceptable derivative of an 
alternating copolymer or an agriculturally acceptable salt thereof wherein said 
alternating copolymer comprises at least one residue of a first comonomer and at 
20 least one residue of a second comonomer, wherein said first comonomer comprises 

a ^-unsaturated oxy acids or anhydrides and said second comonomer comprises 
olefinic compounds containing one or more polymerizable double bonds; 
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(ii) dispersing said formulation in an aqueous medium; and 

(iii) applying the dispersed formulation to a substrate. 

5 57. A method according to claim 56 wherein the alternating copolymer has an 

alternating character defined by greater than 70% of consecutive comonomer residue units 
being alternate between residues of the first comonomer and the second comonomer. 

58. A method according to claim 56 wherein the alternating copolymer has an 

10 alternating character defined by greater than 90% of consecutive comonomer residue units 
being alternate between residues of the first comonomer and the second comonomer, 

59. A method according to claim 56 wherein alternating copolymer contains additional 
comonomer residues which will not substantially change the alternating character of the 

15 copolymer. 

60. A method according to claim 56 wherein the first comonomer is selected from the 
group consisting of fiimaric acid, maleic acid and anhydrides, and the esters, amides and 
imides derived from them, itaconic acid and anhydride and the corresponding esters 

20 amides and imides derived from them, acrylic and methacrylic acids, esters and amides, 
vinylphosphonic acid and the corresponding esters and amides derived from it and 
ethylene sulphonic acid and the esters and amides derived from it. 
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61. A method according to claim 56 wherein the second comonomer is selected from the 
group consisting of styrene and its alkyl and halo derivatives, vinyl ethers and esters, a- 
olefins, internal olefins, cyclic olefins, both exocyclic and endocyclic, allylic alcohols and their 
corresponding ester derivatives, allylic ethers and allylic halo compounds, allylic aryl 

5 compounds, vinyl amides, vinyl chloride and vinylidene chloride. 

62. An agricultural formulation according to claim 56 wherein the dispersant is readily 
soluble in water. 

10 63. An agricultural formulation according to claim 56 wherein the dispersant is an 
agriculturally acceptable salt of the alternating copolymer and wherein the salt comprises 
sodium, potassium and/or ammonium ions. 

64. An agricultural formulation according to claim 56 wherein the alternating copolymer 
15 is polyanionic. 

65. An agricultural formulation according to claim 56 wherein the alternating copolymer 
is in the form of its free acid. 

20 66. An agricultural formulation according to claim 56 wherein the dispersant is a water- 
soluble agriculturally acceptable derivative of the alternating copolymer wherein said 
derivative is selected from the group consisting of polyalkyleneoxy derivatives, 
poly ethylenegly col derivatives, poly amide derivatives and polyvinyl alcohol derivatives. 
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67. An agricultural formulation according to claim 56 wherein alternating copolymers are 
in the range of from 1000 to 90000 daltons. 

5 68. An agricultural formulation according to claim 56 wherein alternating copolymers are 
in the range of from 1000 to 30000 daltons. 

69. An agricultural formulation according to claim 56 wherein alternating copolymers are 
in the range of from 1000 to 10000 daltons. 

10 

70. An agricultural formulation according to claim 56 wherein the water-insoluble 
materials are selected from the group consisting of herbicides, insecticides, fungicides, 
biocides, molluscicides, algaicides, plant growth regulators, anthelmintics, rodenticides, 
nematocides, acaricides, amoebicides, protozoacides, fertilizers, crop safeners fillers and 

15 carriers and other adjuvants. 



71 . An agricultural formulation according to claim 56 wherein the formulation further 
comprises a surfactant wetting agent. 
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[ | the international application as originally filed. 

fx] the description, pages 1-3,9-22,29,30,33,34,37,40-46, as originally filed, 

pages , filed with the demand, 

pages 4-8,23, 26-28, 31,32, 35, 36, 38, 39 ,60, filed with the letter of 2 September 1999. 
|X| the claims, pages , as originally filed, 

pages , as amended (together with any statement) under Article 19, 
pages , filed with the demand, 

pages 47-59, filed with the letter of 2 September 1999. 
| | the drawings, pages , as originally filed, 

pages , filed with the demand, 
pages , filed with the letter of 
| | the sequence listing part of the description: 

pages , as originally filed 
pages , filed with the demand 
pages , filed with the letter of 

2. With regard to the language, all the elements marked above were available or furnished to this Authority in the language in 
which the international application was filed, unless otherwise indicated under this item. 

These elements were available or furnished to this Authority in the following language which is: 
| [ the language of a translation furnished for the purposes of international search (under Rule 23. 1(b)). 

| | the language of publication of the international application (under Rule 48.3(b)). 

| [ the language of the translation furnished for the purposes of international preliminary examination (under Rules 55.2 
and/or 55.3). 

3. With regard to any nucleotide and/or amino acid sequence disclosed in the international application, was on the basis of 
the sequence listing: 

| | contained in the international application in written form. 

| | filed together with the international application in computer readable form. 

| | furnished subsequently to this Authority in written form. 

| [ furnished subsequently to this Authority in computer readable form. 

| | The statement that the subsequently furnished written sequence listing does not go beyond the disclosure in the 

international application as filed has been furnished. 
| | The statement that the information recorded in computer readable form is identical to the written sequence listing has 

been furnished 

4. The amendments have resulted in the cancellation of: 

| | the description, pages 

| | the claims, Nos. 

| | the drawings, sheets/fig. 

5. This report has been established as if (some of) the amendments had not been made, since they have been considered 
to go beyond the disclosure as filed, as indicated in the Supplemental Box (Rule 70.2(0)).** 

0 Replacement sheets which have been furnished to the receiving Office in response to an invitation under Article 14 are referred to in this 
report as "originally filed" and are not annexed to this report since they do not contain amendments (Rules 70. 1 6 and 70. 1 7). 
Any replacement sheet containing such amendments must be referred to under item 1 and annexed to this report 
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V. Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial applicability; 

citations and explanations supporting such statement 



1. Statement 

Novelty (N) Claims 1-51 YES 

Claims NO 

Inventive step (IS) Claims 1-51 YES 

Claims NO 

Industrial applicability (I A) Claims 1-51 YES 

Claims NO 

2. Citations and explanations (Rule 70.7) 

NOVELTYfN). INVENTIVE STEP(IS) 



No citation or obvious combination of citations discloses the features of the claimed invention. The nearest art is 
considered to be FR 2545325, which discloses an agrochemical wettable granule composition containing a copolymer of 
maleic anhydride and di-isobutylene. It is disclosed that these two monomers almost inevitably form an alternating 
copolymer. 
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separate the active material in the presence of a salt of an acidic resin, such as, for example, 
a copolymer of maleic anhydride and an a-olefinic compound; add an organic solvent which 
forms, together with the aqueous medium, a two-phase system; treat such two-phase system 
by adding a carrier substance thereto; and then isolate the product by a reduction in the 
5 volume of the organic phase by the addition of water, the solvent gradually transferring into 
the added water. 

We have now found that the use of a range of derivatisations of alternating copolymers of an 
a,p-unsaturated oxyacid and an olefin having one or more polymerizable double bonds 
10 provides improved dispersibilty and suspensibility in agrochemical formulations, compared 
to those dispersants already described in the prior art, as well as a number of other ancillary 
benefits which will be more fully described herein. 

According to a first aspect of the present invention, there is provided a method of dispersing 
15 an active water-insoluble agrochemical principal in an aqueous solution comprising the 
following steps: 

(i) providing a formulation comprising at least one active water-insoluble agrochemical 
principal and at least one dispersant comprising a water soluble agriculturally 
20 acceptable derivative of an alternating copolymer or an agriculturally acceptable salt 

thereof wherein said alternating copolymer comprises at least one residue of a first 
comonomer and at least one residue of a second comonomer, wherein said first 
comonomer comprises a,p-unsaturated oxy acids or anhydrides and said second 
comonomer comprises olefinic 
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compounds containing one or more polymerizable double bonds, with the proviso that 
the alternating copolymer is not a copolymer of maleic anhydride and diisobutylene; 
and 

5 (ii) dispersing said formulation in an aqueous medium. 

According to a second aspect of the present invention, there is provided a method of making 
an agrochemical formulation comprising the steps of: 

10 (i) combining at least one insoluble material, and at least one dispersant comprising a 
water soluble agriculturally acceptable derivative of an alternating copolymer or an 
agriculturally acceptable salt thereof wherein said alternating copolymer comprises at 
least one residue of a first comonomer and at least one residue of a second 
comonomer, wherein said first comonomer comprises a,p-unsaturated oxyacids or 

15 anhydrides and said second comonomer comprises olefinic compounds containing one 

or more polymerizable double bonds, with the proviso that the alternating copolymer 
is not a copolymer of maleic anhydride and diisobutylene; 

(ii) milling said combination to a particle size range in order to obtain a stable, readily- 
20 suspendible aqueous dispersion; and 

(iii) stabilising said aqueous dispersion to obtain an SC formulation suitable for dilution 
in water for agricultural use. 

25 According to a third aspect of the present invention, there is provided a method of making 
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an agrochemical formulation comprising the steps of: 

(i) combining at least one insoluble material, with at least one dispersant comprising a 
water soluble agriculturally acceptable derivative of an alternating copolymer or an 

5 agriculturally acceptable salt thereof wherein said alternating copolymer comprises at 

least one residue of a first comonomer and at least one residue of a second 
comonomer, wherein said first comonomer comprises a,p-unsaturated oxyacids or 
anhydrides and said second comonomer comprises olefinic compounds containing one 
or more polymerizable double bonds, with the proviso that the alternating copolymer 
10 is not a copolymer of maleic anhydride and diisobutylene; and 

(ii) milling said combination to a desired particle size to obtain a homogeneous wettable 
powder (WP) formulation. 

1 5 According to a fourth aspect of the present invention, there is provided a method of making 
an agrochemical formulation comprising the steps of: 

(i) combining at least one insoluble material suitable for agricultural use with at least one 
dispersant comprising a water soluble agriculturally acceptable derivative of an 
20 alternating copolymer or an agriculturally acceptable salt thereof wherein said 

alternating copolymer comprises at least one residue of a first comonomer and at least 
one residue of a second comonomer, wherein said first comonomer comprises cc,p- 
unsaturated oxyacids or anhydrides and said second comonomer comprises olefinic 
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compounds containing one or more polymerizable double bonds, with the proviso that 
the alternating copolymer is not a copolymer of maleic anhydride and diisobutylene; 
and 

5 (ii) blending said combination to obtain a homogeneous wettable powder (WP) 
formulation. 

According to a fifth aspect of the present invention, there is provided a method of making an 
agrochemical formulation comprising the steps of: 

(i) combining at least one insoluble material suitable for agricultural use with at least one 
dispersant comprising a water soluble agriculturally acceptable derivative of an 
alternating copolymer or an agriculturally acceptable salt thereof wherein said 
alternating copolymer comprises at least one residue of a first comonomer and at least 
one residue of a second comonomer, wherein said first comonomer comprises <x,p- 
unsaturated oxyacids or anhydrides and said second comonomer comprises olefinic 
compounds containing one or more polymerizable double bonds, with the proviso that 
the alternating copolymer is not a copolymer of maleic anhydride and diisobutylene; 

20 (ii) agglomerating said combination to form discrete granular materials; and 

(iii) drying said granular materials to obtain a water dispersible granule WG formulation. 

According to a sixth aspect of the present invention, there is provided a formulation produced 
25 by the process of the second, third, fourth and fifth aspects. 
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According to a seventh aspect of the present invention, there is provided an agricultural 
formulation comprising at least one insoluble material and at least one dispersant comprising 
a water soluble agriculturally acceptable derivative of an alternating copolymer or an 
agriculturally acceptable salt thereof wherein said alternating copolymer comprises at least one 
5 residue of a first comonomer and at least one residue of a second comonomer, wherein said 
first comonomer comprises cc,p-unsaturated oxyacids or anhydrides and said second 
comonomer comprises olefinic compounds containing one or more polymerizable double 
bonds, with the proviso that the alternating copolymer is not a copolymer of maleic anhydride 
and diisobutylene. 

10 

According to an eighth aspect of the present invention, there is provided a method of 
treatment of a substrate with an active water-insoluble agrochemical principal comprising the 
following steps: 

15 (i) preparing a formulation comprising at least one active water-insoluble agrochemical 
principal and at least one dispersant comprising a water soluble agriculturally 
acceptable derivative of an alternating copolymer or an agriculturally acceptable salt 
thereof wherein said alternating copolymer comprises at least one residue of a first 
comonomer and at least one residue of a second comonomer, wherein said first 

20 comonomer comprises oc,p-unsaturated oxyacids or anhydrides and said second 

comonomer comprises olefinic compounds containing one or more polymerizable 
double bonds, with the proviso that the alternating copolymer is not a copolymer of 
maleic anhydride and diisobutylene; 

25 (ii) dispersing said formulation in an aqueous medium; and 
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as obtained from ECOTERIC AS 20 and ECOTERIC AS 10 (Huntsman Corporation Australia 
Pty Ltd). Most preferred from the monoalkylsulphosuccinate class are sodium or potassium 
salts of cyclohexyl, iso-octyl and n-octyl sulphosuccinate. Most preferred from the 
dialkylsulphosuccinate class are sodium or potassium salts of dicyclohexyl, diisooctyl and di- 
5 n-octyl sulphosuccinates. Most preferred from the class of nonionic surfactants loaded onto 
insoluble porous silicate carriers are ethoxylated surfactants loaded onto carriers such as 
TERIC 157 (Huntsman Corporation Australia Pty Ltd). Most preferred wetting agents from 
the urea surfactant complexes are urea adducts of alcohol ethoxylate surfactants such as 
TERWET 7050 (Huntsman Corporation Australia Pty Ltd). The wetters herein described 
10 show good wettability and dispersibility for the formulations and have the additional 
advantage of showing storage stability in combination with the copolymer dispersants 
described. Whereas by comparison some commonly used WG and WP wetters such as 
alkylnaphthalene sulphonate salts and lignosulphonate salts have been found to show poor 
storage stability. 



In the case of SC formulations in the present invention an active ingredient is typically added 
to water containing a dispersant, preferably with a surfactant wetting agent together with a 
conventional non-ionic dispersant. A humectant may also be included. A dispersion is 
formed using high shear mixing. The dispersion is then milled by any one of several means 
20 of wet milling so that the mean particle size of the dispersed solid is below 5 fim more 
typically in the range of from 1 to 3^m. The resulting product is known as a millbase and 
may be modified with additives such as antifreeze, thickeners and antisettling agents, biocides 
and colouring agents may be added. For an SC formulation to be acceptable it should not 



15 
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Example 3. 

A Simazine 900g/kg WG formulation of the following composition was prepared : 

Simazine tech. (98% w/w) 91.8 % w/w 

ATPLUS G73050 1.5 
5 (now sold under the trade mark TERSPERSE 7050 by Huntsman Corporation 

Australia Pty Ltd) 

DISPERSANT 3.1 

Kaolin 3.1 
10 Water 0.5% 

The dispersant used was the sodium salt of an alternating copolymer of n-octene and maleic 
anhydride of approximate molecular weight 20,000 to 30,000. The granules were prepared 
and tested in the manner described in Example 1 . The results are shown in TABLE 1 . 



15 Example 4. 

A Simazine 900g/kg WG formulation was prepared and tested in the manner described in 
Example 3 with the dispersant being the sodium salt of a copolymer of n-decene and maleic 
anhydride. Results are shown in TABLE 1. ^ 

20 Example 5. 

A Simazine 900g/kg WG formulation was prepared and tested in the manner described in 
Example 3 with the dispersant being the sodium salt of a copolymer of diisobutylene and 
maleic anhydride of approximate molecular weight 30,000 to 40,000. Results are shown in 
TABLE 1. 

25 
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Example 6. 

A WG formulation was prepared and tested as described in Example 3 with the dispersant 
being the sodium salt of SMA 1000 (Atochem Inc.) which is a 1: 1 molar ratio copolymer of 
styrene and maleic anhydride. Results are shown in TABLE 1. 

5 

Example 7. 

A WG formulation was prepared and tested as described in Example 3 with the dispersant 
being the sodium salt of SMA 3000 (Atochem Inc.) which is a 3: 1 molar ratio copolymer of 
styrene and maleic anhydride. Results are shown in TABLE 1. 

10 

Example 8. 

A WG formulation was prepared and tested as described in Example 3 with the dispersant 
being the sodium salt of GANTREZ AN 119 resin (Rhodia Inc.) which is a copolymer of 
methyl vinyl ether and maleic anhydride. Results are shown in TABLE 1. 

15 

Example 9. sl. 

A Simazine 900g/kg WG formulation of the following composition was prepared. 

Simazine tech. (98% w/w) 91.8 % w/w 

ATPLUS G73050 1.5 
20 (now sold under the trade mark TERSPERSE 7050 by Huntsman Corporation 

Australia Pty Ltd) 

DISPERSANT 6.2 

Water 0.5% 

25 The dispersant used was the monoammonium salt of an alternating copolymer of diisobutylene 
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and maleic anhydride. The granules were prepared and tested in the manner described in 
Example 1 . Results are shown in TABLE 1 . 

Example 10 

A Simazine 900g/kg WG formulation of the following composition was prepared : 
Simazine tech. (98% w/w) 91.8 % w/w 
ATPLUS G73050 1.5 

(now sold under the trade mark TERSPERSE 7050 by Huntsman Corporation 
Australia Pty Ltd) 

DISPERSANT 3.1 

Kaolin 3.1 

Water 0.5% 

The dispersant used was the sodium salt of an alternating copolymer of undecylenic acid and 

maleic anhydride. The granules were prepared and tested in the manner described in 

examplel. Results are shown in TABLE 2. 

Example 11 

A Simazine 900g/kg WG formulation was prepared and tested in the manner described in 
20 Example 10 with the dispersant being the sodium salt of an alternating copolymer of vinyl 
isobutyl ether and maleic anhydride. Results are shown in TABLE 2. 

Example 12 

A Simazine 900g/kg WG formulation was prepared and tested in the manner described in 
25 Example 10 with the dispersant being the sodium salt of an alternating copolymer of 



10 
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ATPLUS G73050 1.5 

(now sold under the trade mark TERSPERSE 7050 by Huntsman Corporation 
Australia Pty Ltd) 

5 DISPERSANT 3.1 

Kaolin 3.1 

Water 0.5 

where the dispersant used was the sodium salt of an alternating copolymer of 

dicyclopentadiene and maleic anhydride. The granules were made and tested as described in 

10 Example 1. Results are shown in TABLE 2. 

Example 22 

An Atrazine 900g/kg WG formulation was prepared and tested in the manner described in 
Example 21 with the dispersant being the sodium salt of an alternating copolymer of 
15 alphamethylstyrene and maleic anhydride. Results are shown in TABLE 2. 

Example 23 

A Diuron 900g/kg WG formulation of the following composition was prepared. 

Diuron tech. (97% w/w) 92.8 % w/w 

20 ATPLUS G73050 1.5 

(now sold under the trade mark TERSPERSE 3050 by Huntsman Corporation 
Australia Pty Ltd) 

DISPERSANT 3.1 

25 Kaolin 2.1 

Water 0.5 
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where the dispersant used was the sodium salt of an alternating copolymer of 
dicyclopentadiene and maleic anhydride. The granules were made and tested as described in 
example 1. Results are shown in TABLE 2. 

5 Example 24 

A Diuron 900g/kg WG formulation was prepared and tested in the manner described in 
example 23 with the dispersant being the sodium salt of an alternating co-polymer of 
alphamethylstyrene and maleic anhydride. Results are shown in TABLE 2. 

10 Example 25 

A Simazine 900g/kg WG formulation of the following composition was prepared : 
Simazine tech. (98% w/w) 91.8 % w/w 
ATPLUS G73050 1.5 

(now sold under the trade mark TERSPERSE 7050 by Huntsman Corporation 
15 Australia Pty Ltd) 

DISPERSANT 3.1 

Kaolin 3.1 

Water 0.5% 
20 The dispersant used was the sodium salt of a terpolymer not of alternating character between 
comonomers of first and second type comprising alphamethylstyrene, styrene and maleic 
anhydride. The granules were prepared and tested in the manner described in examplel. 
Results are shown in TABLE 2. 



25 Example 26. 
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ATPLUS G73050 1.5 

(now sold under the trade mark TERSPERSE 3050 by Huntsman Corporation 
Australia Pty Ltd) 
DISPERSANT 3.1 

5 Kaolin 3.1 

Water 0.5 

with the dispersant being the sodium salt of a terpolymer of alternating character between 

monomers of first and second type comprising alphamethyl styrene, dicyclopentadiene and 

maleic anhydride. The granules were made and tested as described in Example 1. Results 

10 are shown in TABLE 2. 



Example 34 

A Simazine 900g/kg WP formulation of the following composition was prepared by blending 
the following : 

15 Simazine tech. (98% w/w) 91.8 % w/w 

ATPLUS G 73050 1.7 

(now sold under the trade mark TERSPERSE 3050 by Huntsman Corporation 
Australia Pty Ltd) 

20 DISPERSANT 3.1 

Kaolin 3.4 
where the dispersant used was the sodium salt an alternating copolymer of dicyclopentadine 

and maleic anhydride. Results are shown in TABLE 3. The wettability of the WP was also 

measured according to CIPAC test MT 53.5.1. 

25 

Example 35 
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A Simazine 900g/kg WP formulation of the following composition was prepared and tested 
in the manner described in example 34 where the dispersant used was the sodium salt an 
alternating copolymer of dicyclopentadiene and maleic anhydride used at 3.1% w/w, the 
wetting agent was the sodium salt dicyclohexylsulphosuccinate used at 1.7% w/w. Results 
5 are shown in TABLE 3. 

Example 36 

A Simazine 900 g/Kg WP formulation was prepared and tested as described in example 34 
excepting that the wetting agent used was ECOTERIC AS 20 (Huntsman Corporation 
10 Australia Pty Ltd), an alkylpolysaccharide used at 1.7% w/w on an active basis (the product 
is a 50% solution in water). The results are shown in TABLE 3. 

Example 37 

A Simazine 900 g/Kg WP formulation was prepared and tested as described in example 34 
15 excepting that the wetting agent used was TERIC 157 (Hurtsman Corporation Australia Pty 
Ltd) a nonionic wetter loaded onto an insoluble porous carrier used at 1.7% w/w. The results 
are shown in TABLE 3. 

Example 38 

20 A Simazine 900g/kg WG formulation of the following composition was prepared : 
Simazine tech. (98% w/w) 91.8 % w/w 



WETTER 



1.5 
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Monoethylene glycol 4.0 
ATLOX 4896A 3 

(now sold under the trade mark TERSPERSE 4896, Huntsman Corporation 
Australia Pty Ltd) 

DISPERSANT 2 

Silicone antifoam 0.2 

Rhodopol 23 0.2 
(Rhodia Inc) 

ProxelGXL20 0.1 
(Zeneca pic) 

Water 55.0 

15 

The dispersant used was the sodium salt of an alternating copolymer of alphamethylstyrene 
and maleic anhydride. The SC was prepared by dissolving the monoethylene glycol, ATLOX 
4896A (now sold under the trade mark TERSPERSE 4896, Huntsman Corporation Australia 
Pty Ltd) and DISPERSANT in 85% of the water and adding the Atrazine tech. and antifoam 

20 with vigorous mixing to form a slurry or millbase premix. The premix is then milled using 
a Dynomill laboratory scale bead mill to give a suitable particle size distribution of >98% 
of particles below 5 microns. The millbase thus obtained was then blended with Proxel GXL 
20 (Zeneca pic) and Rodopol 23 (Rhodia Inc) in a premix and then made up to the desired 
volume with the remaining water and mixed to a homogeneous mixture. The SC thus 

25 obtained was of usable viscosity and was found to be storage stable after storage at 2 degrees 
C and 50 degrees C for one month, with minimal syneresis and thickening and no claying, 
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sedimentation or aggregates being observed. 



Example 42 

It was attempted to make an SC formulation according to the formula and method of example 
5 41 with 4% w/w of the sodium salt of an alternating copolymer of alphamethylstyrene and 
maleic anhydride and only 1% w/w ATLOX 4896A (now sold under the trade mark 
TERSPERSE 4896, Huntsman Corporation Australia Pty Ltd) being used. The resulting 
millbase premix was of a viscosity which would not allow it to be milled. 
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CLAIMS 

1 . A method of dispersing an active water-insoluble agrochemical principal in an 
aqueous solution comprising the following steps: 



5 (i) providing a formulation comprising at least one active water-insoluble 

agrochemical principal and at least one dispersant comprising a water soluble 
agriculturally acceptable derivative of an alternating copolymer or an agriculturally 
acceptable salt thereof wherein said alternating copolymer comprises at least one 
residue of a first comonomer and at least one residue of a second comonomer, 
10 wherein said first comonomer comprises a,p-unsaturated oxyacids or anhydrides 

and said second comonomer comprises olefinic compounds containing one or more 
polymerizable double bonds; and 

(ii) dispersing said formulation in an aqueous medium; 

15 

with the proviso that the alternating copolymer is not a copolymer of maleic anhydride and 
diisobutylene. 



2. A method according to claim 1 wherein the alternating copolymer has an alternating 
20 character defined by greater than 70% of consecutive comonomer residue units being 
alternate between residues of the first comonomer and the second comonomer. 
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3. A method according to claim 1 wherein the alternating copolymer has an alternating 
character defined by greater than 90% of consecutive comonomer residue units being 
alternate between residues of the first comonomer and the second comonomer. 

5 4. A method according to claim 1 wherein the alternating copolymer contains 
additional comonomer residues which will not substantially change the alternating 
character of the copolymer. 

5. A method according to claim 1 wherein the first comonomer is selected from the 
10 group consisting of fumaric acid, maleic acid and anhydrides, and the esters, amides and 

imides derived from them, itaconic acid and anhydride and the corresponding esters 
amides and imides derived from them, acrylic and methacrylic acids and the 
corresponding esters and amides derived from them, vinylphosphonic acid and the 
corresponding esters and amides derived from it and ethylene sulphonic acid and the esters 
15 and amides derived from it. 

6. A method according to claim 1 wherein the second comonomer is selected from the 
group consisting of styrene and its alkyl and halo derivatives, vinyl ethers and esters, a- 
olefins, internal olefins, exocyclic and endocyclic olefins, allylic alcohols and their 

20 corresponding ester derivatives, allylic ethers and allylic halo compounds, allylic aryl 
compounds, vinyl amides, vinyl chloride and vinylidene chloride. 

7. An agricultural formulation comprising at least one insoluble material and at least 
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one dispersant comprising a water soluble agriculturally acceptable derivative of an 
alternating copolymer or an agriculturally acceptable salt thereof wherein said alternating 
copolymer comprises at least one residue of a first comonomer and at least one residue of 
a second comonomer, wherein said first comonomer comprises a,p-unsaturated oxyacids 
5 or anhydrides and said second comonomer comprises olefinic compounds containing one 
or more polymerizable double bonds, with the proviso that the alternating copolymer is 
not a copolymer of maleic anhydride and diisobutylene. 

8. An agricultural formulation according to claim 7 wherein the formulation is in the 
10 form of a suspension concentrate (SC), a wettable powder (WP) or a water dispersible 

granule (WG). 

9. An agricultural formulation according to claim 7 wherein the alternating copolymer 
has an alternating character defined by greater than 70% of consecutive comonomer 

15 residue units being alternate between residues of the first comonomer and the second 
comonomer. 

10. An agricultural formulation according to claim 7 wherein the alternating copolymer 
has an alternating character defined by greater than 90% of consecutive comonomer 

20 residue units being alternate between residues of the first comonomer and the second 
comonomer. 
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IL An agricultural formulation according to claim 7 wherein the alternating copolymer 
contains additional comonomer residues which will not substantially change the alternating 
character of the copolymer. 

5 12. An agricultural formulation according to claim 7 wherein the first comonomer is 
selected from the group consisting of fumaric acid, maleic acid and anhydrides, and the 
esters, amides and imides derived from them, itaconic acid and anhydride and the 
corresponding esters amides and imides derived from them, acrylic and methacrylic acids 
and the esters and amides derived from them, vinylphosphonic acid and the corresponding 
10 esters and amides derived from it and ethylene sulphonic acid and the esters and amides 
derived from it. 

13. An agricultural formulation according to claim 7 wherein the second comonomer is 
selected from the group consisting of styrene and its alkyl and halo derivatives, vinyl ethers 

15 and esters, a-olefins, internal olefins, exocyclic and endocyclic olefins, allylic alcohols and 
their corresponding ester derivatives, allylic ethers and allylic halo compounds, allylic aryl 
compounds, vinyl amides, vinyl chloride and vinylidene chloride. 

14. An agricultural formulation according to claim 7 wherein the dispersant is an 

20 agriculturally acceptable salt of the alternating copolymer and wherein the salt comprises 
sodium, potassium and/or ammonium ions. 

15. An agricultural formulation according to claim 7 wherein the alternating copolymer 
is in the form of its free acid. 
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16. An agricultural formulation according to claim 7 wherein the dispersant is a water- 
soluble agriculturally acceptable derivative of the alternating copolymer wherein said 
derivative is selected from the group consisting of poly alky leneoxy derivatives, 

poly ethylenegly col derivatives, poly amide derivatives and polyvinyl alcohol derivatives. 

5 

1 7. An agricultural formulation according to claim 7 wherein alternating copolymers are 
in the range of from 1000 to 90000 daltons. 

18. An agricultural formulation according to claim 7 wherein the water-insoluble 
10 materials are selected from the group consisting of herbicides, insecticides, fungicides, 

biocides, molluscicides, algaicides, plant growth regulators, anthelmintics, rodenticides, 
nematocides, acaricides, amoebicides, protozoacides, fertilizers, crop safeners, fillers and 
carriers and other adjuvants. 

15 19. An agricultural formulation according to claim 7 wherein the formulation further 
comprises a surfactant wetting agent. 

20. An agricultural formulation according to claim 19 wherein the surfactant wetting 
agent is selected from the group consisting of an alkylpolysaccharide; di or mono alkyl 

20 sulphosuccinate derivative; a nonionic surfactant loaded onto an inert silicate carrier; and a 
non-ionic surfactant delivered in the form of a urea surfactant complex. 

21. A method of making an agrochemical formulation comprising the step of: 
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(i) combining at least one insoluble material, and at least one dispersant comprising a 
water soluble agriculturally acceptable derivative of an alternating copolymer or an 
agriculturally acceptable salt thereof wherein said alternating copolymer comprises 
at least one residue of a first comonomer and at least one residue of a second 
5 comonomer, wherein said first comonomer comprises a,p~unsaturated oxyacids or 

anhydrides and said second comonomer comprises olefinic compounds containing 
one or more polymerizable double bonds, with the proviso that the alternating 
copolymer is not a copolymer of maleic anhydride and diisobutylene. 



10 22. A method according to claim 21 comprising the steps of: 



(i) combining at least one insoluble material, and at least one dispersant comprising a 
water soluble agriculturally acceptable derivative of an alternating copolymer or an 
agriculturally acceptable salt thereof wherein said alternating copolymer comprises 

15 at least one residue of a first comonomer and at least one residue of a second 

comonomer, wherein said first comonomer comprises a,p-unsaturated oxyacids or 
anhydrides and said second comonomer comprises olefinic compounds containing 
one or more polymerizable double bonds, with the proviso that the alternating 
copolymer is not a copolymer of maleic anhydride and diisobutylene; 

20 

(ii) milling said combination to a particle size range in order to obtain a stable, readily- 
suspendible aqueous dispersion; and 
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23. 

5 

(i) 

10 

13 (ii) 

24. 
20 (i) 



stabilising said aqueous dispersion to obtain an SC formulation suitable for dilution 
in water for agricultural use. 

A method according to claim 21 comprising the steps of: 

combining at least one insoluble material, with at least one dispersant comprising a 
water soluble agriculturally acceptable derivative of an alternating copolymer or an 
agriculturally acceptable salt thereof wherein said alternating copolymer comprises 
at least one residue of a first comonomer and at least one residue of a second 
comonomer, wherein said first comonomer comprises a,p~unsaturated oxyacids or 
anhydrides and said second comonomer comprises olefinic compounds containing 
one or more polymerizable double bonds, with the proviso that the alternating 
copolymer is not a copolymer of maleic anhydride and diisobutylene; and 

milling said combination to a desired particle size to obtain a homogeneous 
wettable powder (WP) formulation. 

A method according to claim 21 comprising the steps of: 

combining at least one insoluble material suitable for agricultural use with at least 
one dispersant comprising a water soluble agriculturally acceptable derivative of an 
alternating copolymer or an agriculturally acceptable salt thereof wherein said 
alternating copolymer comprises at least one residue of a first comonomer and at 
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5 

(ii) 

10 25. 
(i) 

15 
20 

(ii) 



least one residue of a second comonomer, wherein said first comonomer comprises 
a,p- unsaturated oxy acids or anhydrides and said second comonomer comprises 
olefinic compounds containing one or more polymerizable double bonds, with the 
proviso that the alternating copolymer is not a copolymer of maleic anhydride and 
diisobutylene; and 

blending said combination to obtain a homogeneous wettable powder (WP) 
formulation. 

A method according to claim 21 comprising the steps of: 

combining at least one insoluble material suitable for agricultural use with at least 
one dispersant comprising a water soluble agriculturally acceptable derivative of an 
alternating copolymer or an agriculturally acceptable salt thereof wherein said 
alternating copolymer comprises at least one residue of a first comonomer and at 
least one residue of a second comonomer, wherein said first comonomer comprises 
a,p-unsaturated oxyacids or anhydrides and said second comonomer comprises 
olefinic compounds containing one or more polymerizable double bonds, with the 
proviso that the alternating copolymer is not a copolymer of maleic anhydride and 
diisobutylene; 

agglomerating said combination to form discrete granular materials; and 
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(iii) drying said granular materials to obtain a water dispersible granule WG 
formulation. 

26. A method according to claim 21 wherein the alternating copolymer has an 

5 alternating character defined by greater than 70% of consecutive comonomer residue units 
being alternate between residues of the first comonomer and the second comonomer. 

27. A method according to claim 21 wherein the alternating copolymer has an 
alternating character defined by greater than 90% of consecutive comonomer residue units 

10 being alternate between residues of the first comonomer and the second comonomer, 

28. A method according to claim 21 wherein alternating copolymer contains additional 
comonomer residues which will not substantially change the alternating character of the 
copolymer. 



29. A method according to claim 21 wherein the first comonomer is selected from the 
group consisting of fumaric acid, maleic acid and anhydrides, and the esters, amides and 
imides derived from them, itaconic acid and anhydride and the corresponding esters 
amides and imides derived from them, acrylic and methacrylic acids and the 
20 corresponding esters and amides derived from them, vinylphosphonic acid and the 

corresponding esters and amides derived from it and ethylene sulphonic acid and the esters 
and amides derived from it. 



15 
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30. A method according to claim 21 wherein the second comonomer is selected from the 
group consisting of styrene and its alkyl and halo derivatives, vinyl ethers and esters, ot- 
olefins, internal olefins, exocyclic and endocyclic olefins, allylic alcohols and their 
corresponding ester derivatives, allylic ethers and allylic halo compounds, allylic aryl 

5 compounds, vinyl amides, vinyl chloride and vinylidene chloride. 

31. A method according to claim 21 wherein the dispersant is an agriculturally 
acceptable salt of the alternating copolymer and wherein the salt comprises sodium, 
potassium and/or ammonium ions. 



32. A method according to claim 21 wherein the alternating copolymer is in the form of 
its free acid. 

33. A method according to claim 21 wherein the dispersant is a water- soluble 

1 5 agriculturally acceptable derivative of the alternating copolymer wherein said derivative is 
selected from the group consisting of poly alky leneoxy derivatives, poly ethylenegly col 
derivatives, poly amide derivatives and polyvinyl alcohol derivatives. 

34. A method according to claim 21 wherein alternating copolymers are in the range of 
20 from 1000 to 90000 daltons. 

35. A method according to claim 21 wherein the water-insoluble materials are selected 
from the group consisting of herbicides, insecticides, fungicides, biocides, molluscicides, 



10 
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algaicides, plant growth regulators, anthelmintics, rodenticides, nematocides, acaricides, 
amoebicides, protozoacides, fertilizers, crop safeners, fillers and carriers and other 
adjuvants. 

5 36. A method according to claim 21 wherein the formulation further comprises a 
surfactant wetting agent. 

37. A method according to claim 36 wherein the surfactant wetting agent is selected 
from the group consisting of an alkylpolysaccharide; di or mono alkyl sulphosuccinate 

10 derivative; a nonionic surfactant loaded onto an inert silicate carrier; and a non-ionic 
surfactant delivered in the form of a urea surfactant complex. 

38. A method according to any one of claims 23 to 25 wherein said dispersant achieves a 
percentage suspensibility of greater than 80%. 



39. A method according to claim 22 wherein said dispersant achieves a percentage 
suspensibility of greater than 90%. 

40. A method according to either claim 23 or claim 24 wherein the milling step produces 
20 an average particle size in the range of from 5 to 15|im. 

41 . A method according to claim 25 wherein the milling step produces an average 
particle size in the range of from 5 to 15|am. 



15 
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42. A method according to claim 25 wherein the formulation has a dispersion time of 
less than 1 minute. 

43. A method according to claim 25 wherein the formulation has a dispersion time of 
5 less than 20 seconds. 

44. A method according to claim 25 wherein the formulation has a wet sieve retention 
for a 150 fim sieve of less than 0.1% retained material and for a 53 /im sieve of less than 
0.6%. 

10 

45. A method according to claim 22 wherein the milling step produces a mean particle 
size of less than 5 jam. 

46. A method according to claim 22 wherein the milling step produces a mean particle 
1 5 size in the range of from 1 to 3 |am. 

47. An agricultural formulation produced by the method of any one of claims 22 to 25. 

48. A method of treatment of a substrate with an active water-insoluble agrochemical 
20 principal comprising the following steps: 

(i) preparing a formulation comprising at least one active water-insoluble 

agrochemical principal and at least one dispersant comprising a water soluble 
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agriculturally acceptable derivative of an alternating copolymer or an agriculturally 
acceptable salt thereof wherein said alternating copolymer comprises at least one 
residue of a first comonomer and at least one residue of a second comonomer, 
wherein said first comonomer comprises a,p-unsaturated oxyacids or anhydrides 
5 and said second comonomer comprises olefinic compounds containing one or more 

polymerizable double bonds, with the proviso that the alternating copolymer is not 
a copolymer of maleic anhydride and diisobutylene; 

(ii) dispersing said formulation in an aqueous medium; and 

10 

(iii) applying the dispersed formulation to a substrate. 

49. A method according to claim 48 wherein the alternating copolymer has an 
alternating character defined by greater than 70% of consecutive comonomer residue units 

15 being alternate between residues of the first comonomer and the second comonomer. 

50. A method according to claim 48 wherein the alternating copolymer has an 
alternating character defined by greater than 90% of consecutive comonomer residue units 
being alternate between residues of the first comonomer and the second comonomer, 

20 

51. A method according to claim 48 wherein alternating copolymer contains additional 
comonomer residues which will not substantially change the alternating character of the 
copolymer. 
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ABSTRACT 



A method of dispersing an insoluble material in an aqueous solution comprising the 



following steps: 



5 (i) 



10 



(ii) 



providing a formulation comprising at least one insoluble material and at least one 
dispersant comprising a water soluble agriculturally acceptable derivative of an 
alternating copolymer or an agriculturally acceptable salt thereof wherein said 
alternating copolymer comprises at least one residue of a first comonomer and at 
least one residue of a second comonomer, wherein said first comonomer comprises 
ap-unsaturated oxyacids or anhydrides and said second comonomer comprises 
olefinic compounds containing one or more polymerizable double bonds; and 

dispersing said formulation in an aqueous medium. 
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| [ furnished subsequently to this Authority in written form. 

| | furnished subsequently to this Authority in computer readable form. 

[""I The statement that the subsequently furnished written sequence listing does not go beyond the disclosure in the 

— international application as filed has been furnished. 

□ The statement that the information recorded in computer readable form is identical to the written sequence listing has 
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| | the description, pages 
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Replacement sheets which have been fu rnished to the receiving Office in response to an invitation 
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separate the active material in the presence of a salt of an acidic resin, such as, for example, 
a copolymer of maleic anhydride and an a-olefinic compound; add an organic solvent which 
forms, together with the aqueous medium, a two-phase system; treat such two-phase system 
by adding a carrier substance thereto; and then isolate the product by a reduction in the 
5 volume of the organic phase by the addition of water, the solvent gradually transferring into 
the added water. 

We have now found that the use of a range of derivatisations of alternating copolymers of an 
a,p-unsaturated oxyacid and an olefin having one or more polymerizable double bonds 
10 provides improved dispersibilty and suspensibility in agrochemical formulations, compared 
to those dispersants already described in the prior art, as well as a number of other ancillary 
benefits which will be more fully described herein. 

According to a first aspect of the present invention, there is provided a method of dispersing 
15 an active water-insoluble agrochemical principal in an aqueous solution comprising the 
following steps: 

(i) providing a formulation comprising at least one active water-insoluble agrochemical 
principal and at least one dispersant comprising a water soluble agriculturally 
20 acceptable derivative of an alternating copolymer or an agriculturally acceptable salt 

thereof wherein said alternating copolymer comprises at least one residue of a first 
comonomer and at least one residue of a second comonomer, wherein said first 
comonomer comprises a,p~unsaturated oxyacids or anhydrides and said second 
comonomer comprises olefinic 
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compounds containing one or more polymerizable double bonds, with the proviso that 
the alternating copolymer is not a copolymer of maleic anhydride and diisobutylene; 
and 



5 (ii) dispersing said formulation in an aqueous medium. 

According to a second aspect of the present invention, there is provided a method of making 
an agrochemical formulation comprising the steps of: 



10 (i) combining at least one insoluble material, and at least one dispersant comprising a 
water soluble agriculturally acceptable derivative of an alternating copolymer or an 
agriculturally acceptable salt thereof wherein said alternating copolymer comprises at 
least one residue of a first comonomer and at least one residue of a second 
comonomer, wherein said first comonomer comprises oc,p-unsaturated oxyacids or 

15 anhydrides and said second comonomer comprises olefinic compounds containing one 

or more polymerizable double bonds, with the proviso that the alternating copolymer 
is not a copolymer of maleic anhydride and diisobutylene; 

(ii) milling said combination to a particle size range in order to obtain a stable, readily- 
20 suspendible aqueous dispersion; and 



(iii) stabilising said aqueous dispersion to obtain an SC formulation suitable for dilution 
in water for agricultural use. 

25 According to a third aspect of the present invention, there is provided a method of making 



AMENDED SHEET 
IPEA/AU 



PCT/AU98/00854 
Received 02 September 1999 

-6- 

an agrochemical formulation comprising the steps of: 

(i) combining at least one insoluble material, with at least one dispersant comprising a 
water soluble agriculturally acceptable derivative of an alternating copolymer or an 

5 agriculturally acceptable salt thereof wherein said alternating copolymer comprises at 

least one residue of a first comonomer and at least one residue of a second 
comonomer, wherein said first comonomer comprises <x,p-unsaturated oxyacids or 
anhydrides and said second comonomer comprises olefinic compounds containing one 
or more polymerizable double bonds, with the proviso that the alternating copolymer 
10 is not a copolymer of maleic anhydride and diisobutylene; and 

(ii) milling said combination to a desired particle size to obtain a homogeneous wettable 
powder (WP) formulation. 

15 According to a fourth aspect of the present invention, there is provided a method of making 
an agrochemical formulation comprising the steps of: 

(i) combining at least one insoluble material suitable for agricultural use with at least one 
dispersant comprising a water soluble agriculturally acceptable derivative of an 
20 alternating copolymer or an agriculturally acceptable salt thereof wherein said 

alternating copolymer comprises at least one residue of a first comonomer and at least 
one residue of a second comonomer, wherein said first comonomer comprises <x,P~ 
unsaturated oxyacids or anhydrides and said second comonomer comprises olefinic 
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compounds containing one or more polymerizable double bonds, with the proviso that 
the alternating copolymer is not a copolymer of maleic anhydride and diisobutylene; 
and 

5 (ii) blending said combination to obtain a homogeneous wettable powder (WP) 
formulation. 



According to a fifth aspect of the present invention, there is provided a method of making an 
agrochemical formulation comprising the steps of: 

10 

(i) combining at least one insoluble material suitable for agricultural use with at least one 
dispersant comprising a water soluble agriculturally acceptable derivative of an 
alternating copolymer or an agriculturally acceptable salt thereof wherein said 
alternating copolymer comprises at least one residue of a first comonomer and at least 
15 one residue of a second comonomer, wherein said first comonomer comprises oc,p- 

unsaturated oxyacids or anhydrides and said second comonomer comprises olefinic 
compounds containing one or more polymerizable double bonds, with the proviso that 
the alternating copolymer is not a copolymer of maleic anhydride and diisobutylene; 



20 (ii) agglomerating said combination to form discrete granular materials; and 



(iii) drying said granular materials to obtain a water dispersible granule WG formulation. 



According to a sixth aspect of the present invention, there is provided a formulation produced 
25 by the process of the second, third, fourth and fifth aspects. 
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According to a seventh aspect of the present invention, there is provided an agricultural 
formulation comprising at least one insoluble material and at least one dispersant comprising 
a water soluble agriculturally acceptable derivative of an alternating copolymer or an 
agriculturally acceptable salt thereof wherein said alternating copolymer comprises at least one 
5 residue of a first comonomer and at least one residue of a second comonomer, wherein said 
first comonomer comprises a,p-unsaturated oxyacids or anhydrides and said second 
comonomer comprises olefinic compounds containing one or more polymerizable double 
bonds, with the proviso that the alternating copolymer is not a copolymer of maleic anhydride 
and diisobutylene. 

10 

According to an eighth aspect of the present invention, there is provided a method of 
treatment of a substrate with an active water-insoluble agrochemical principal comprising the 
following steps: 



15 (i) preparing a formulation comprising at least one active water-insoluble agrochemical 
principal and at least one dispersant comprising a water soluble agriculturally 
acceptable derivative of an alternating copolymer or an agriculturally acceptable salt 
thereof wherein said alternating copolymer comprises at least one residue of a first 
comonomer and at least one residue of a second comonomer, wherein said first 

20 comonomer comprises <x,p-unsaturated oxyacids or anhydrides and said second 

comonomer comprises olefinic compounds containing one or more polymerizable 
double bonds, with the proviso that the alternating copolymer is not a copolymer of 
maleic anhydride and diisobutylene; 



25 (ii) dispersing said formulation in an aqueous medium; and 
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as obtained from ECOTERIC AS 20 and ECOTERIC AS 10 (Huntsman Corporation Australia 
Pty Ltd). Most preferred from the monoalkylsulphosuccinate class are sodium or potassium 
salts of cyclohexyl, iso-octyl and n-octyl sulphosuccinate. Most preferred from the 
dialkylsulphosuccinate class are sodium or potassium salts of dicyclohexyl, diisooctyl and di- 
5 n-octyl sulphosuccinates. Most preferred from the class of nonionic surfactants loaded onto 
insoluble porous silicate carriers are ethoxylated surfactants loaded onto carriers such as 
TERIC 157 (Huntsman Corporation Australia Pty Ltd). Most preferred wetting agents from 
the urea surfactant complexes are urea adducts of alcohol ethoxylate surfactants such as 
TERWET 7050 (Huntsman Corporation Australia Pty Ltd). The wetters herein described 
10 show good wettability and dispersibility for the formulations and have the additional 
advantage of showing storage stability in combination with the copolymer dispersants 
described. Whereas by comparison some commonly used WG and WP wetters such as 
alkylnaphthalene sulphonate salts and lignosulphonate salts have been found to show poor 
storage stability. 

15 

In the case of SC formulations in the present invention an active ingredient is typically added 
to water containing a dispersant, preferably with a surfactant wetting agent together with a 
conventional non-ionic dispersant. A humectant may also be included. A dispersion is 
formed using high shear mixing. The dispersion is then milled by any one of several means 
20 of wet milling so that the mean particle size of the dispersed solid is below 5 /xm more 
typically in the range of from 1 to 3/an. The resulting product is known as a millbase and 
may be modified with additives such as antifreeze, thickeners and antisettling agents, biocides 
and colouring agents may be added. For an SC formulation to be acceptable it should not 
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Example 3. 



A Simazine 900g/kg WG formulation of the following composition was prepared : 



Simazine tech. (98% w/w) 91.8 % w/w 



5 



ATPLUS G73050 1.5 

(now sold under the trade mark TERSPERSE 7050 by Huntsman Corporation 
Australia Pty Ltd) 



DISPERSANT 



3.1 



Kaolin 



3.1 



10 



Water 



0.5% 



The dispersant used was the sodium salt of an alternating copolymer of n-octene and maleic 
anhydride of approximate molecular weight 20,000 to 30,000. The granules were prepared 
and tested in the manner described in Example 1. The results are shown in TABLE 1. 

15 Example 4. 

A Simazine 900g/kg WG formulation was prepared and tested in the manner described in 
Example 3 with the dispersant being the sodium salt of a copolymer of n-decene and maleic 
anhydride. Results are shown in TABLE 1. 

20 Example 5. 

A Simazine 900g/kg WG formulation was prepared and tested in the manner described in 
Example 3 with the dispersant being the sodium salt of a copolymer of diisobutylene and 
maleic anhydride of approximate molecular weight 30,000 to 40,000. Results are shown in 
TABLE 1. 



25 
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Example 6. 

A WG formulation was prepared and tested as described in Example 3 with the dispersant 
being the sodium salt of SMA 1000 (Atochem Inc.) which is a 1:1 molar ratio copolymer of 
styrene and maleic anhydride. Results are shown in TABLE 1. 

5 

Example 7. 

A WG formulation was prepared and tested as described in Example 3 with the dispersant 
being the sodium salt of SMA 3000 (Atochem Inc.) which is a 3: 1 molar ratio copolymer of 
styrene and maleic anhydride. Results are shown in TABLE 1. 

10 

Example 8. 

A WG formulation was prepared and tested as described in Example 3 with the dispersant 
being the sodium salt of GANTREZ AN 119 resin (Rhodia Inc.) which is a copolymer of 
methylvinyl ether and maleic anhydride. Results are shown in TABLE 1. 

15 

Example 9. 

A Simazine 900g/kg WG formulation of the following composition was prepared. 

Simazine tech. (98% w/w) 91.8 % w/w 

ATPLUS G73050 1.5 
20 (now sold under the trade mark TERSPERSE 7050 by Huntsman Corporation 

Australia Pty Ltd) 

DISPERSANT 6.2 

Water 0.5% 

25 The dispersant used was the monoammonium salt of an alternating copolymer of diisobutylene 
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and maleic anhydride. The granules were prepared and tested in the manner described in 
Example 1. Results are shown in TABLE 1. 



Example 10 

5 A Simazine 900g/kg WG formulation of the following composition was prepared : 
Simazine tech. (98% w/w) 91.8 % w/w 
ATPLUS G73050 1.5 

(now sold under the trade mark TERSPERSE 7050 by Huntsman Corporation 
Australia Pty Ltd) 

10 

DISPERSANT 3.1 

Kaolin 3.1 

Water 0.5% 
The dispersant used was the sodium salt of an alternating copolymer of undecylenic acid and 
15 maleic anhydride. The granules were prepared and tested in the manner described in 
example 1. Results are shown in TABLE 2. 

Example 11 

A Simazine 900g/kg WG formulation was prepared and tested in the manner described in 
20 Example 10 with the dispersant being the sodium salt of an alternating copolymer of vinyl 
isobutyl ether and maleic anhydride. Results are shown in TABLE 2. 

Example 12 

A Simazine 900g/kg WG formulation was prepared and tested in the manner described in 
25 Example 10 with the dispersant being the sodium salt of an alternating copolymer of 
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ATPLUS G73050 1.5 

(now sold under the trade mark TERSPERSE 7050 by Huntsman Corporation 
Australia Pty Ltd) 



DISPERSANT 

Kaolin 

Water 



3.1 
3.1 
0.5 



where the dispersant used was the sodium salt of an alternating copolymer of 
dicyclopentadiene and maleic anhydride. The granules were made and tested as described in 
10 Example 1. Results are shown in TABLE 2. 



Example 22 

An Atrazine 900g/kg WG formulation was prepared and tested in the manner described in 
Example 21 with the dispersant being the sodium salt of an alternating copolymer of 
15 alphamethylstyrene and maleic anhydride. Results are shown in TABLE 2. 

Example 23 

A Diuron 900g/kg WG formulation of the following composition was prepared. 

Diuron tech. (97% w/w) 92.8 % w/w 

20 ATPLUS G73050 1.5 

(now sold under the trade mark TERSPERSE 3050 by Huntsman Corporation 
Australia Pty Ltd) 

DISPERSANT 3.1 

25 Kaolin 2. 1 

Water 0.5 
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where the dispersant used was the sodium salt of an alternating copolymer of 
dicyclopentadiene and maleic anhydride. The granules were made and tested as described in 
example 1. Results are shown in TABLE 2. 

5 Example 24 

A Diuron 900g/kg WG formulation was prepared and tested in the manner described in 
example 23 with the dispersant being the sodium salt of an alternating co-polymer of 
alphamethylstyrene and maleic anhydride. Results are shown in TABLE 2. 

10 Example 25 

A Simazine 900g/kg WG formulation of the following composition was prepared : 
Simazine tech. (98% w/w) 91.8 % w/w 
ATPLUS G73050 1.5 

(now sold under the trade mark TERSPERSE 7050 by Huntsman Corporation 
15 Australia Pty Ltd) 

DISPERSANT 3.1 

Kaolin 3.1 

Water 0.5% 
20 The dispersant used was the sodium salt of a terpolymer not of alternating character between 
comonomers of first and second type comprising alphamethylstyrene, styrene and maleic 
anhydride. The granules were prepared and tested in the manner described in example 1. 
Results are shown in TABLE 2. 

25 Example 26. 
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ATPLUS G73050 1.5 

(now sold under the trade mark TERSPERSE 3050 by Huntsman Corporation 
Australia Pty Ltd) 
DISPERSANT 3.1 



5 



Kaolin 



3.1 



Water 



0.5 



with the dispersant being the sodium salt of a terpolymer of alternating character between 
monomers of first and second type comprising alphamethyl styrene, dicyclopentadiene and 
maleic anhydride. The granules were made and tested as described in Example 1. Results 
10 are shown in TABLE 2. 

Example 34 

A Simazine 900g/kg WP formulation of the following composition was prepared by blending 
the following : 

15 Simazine tech. (98% w/w) 91.8 % w/w 



where the dispersant used was the sodium salt an alternating copolymer of dicyclopentadine 
and maleic anhydride. Results are shown in TABLE 3. The wettability of the WP was also 
measured according to CIPAC test MT 53.5.1. 

25 

Example 35 



ATPLUS G 73050 1.7 

(now sold under the trade mark TERSPERSE 3050 by Huntsman Corporation 
Australia Pty Ltd) 



20 



DISPERSANT 



3.1 



Kaolin 



3.4 
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A Simazine 900g/kg WP formulation of the following composition was prepared and tested 
in the manner described in example 34 where the dispersant used was the sodium salt an 
alternating copolymer of dicyclopentadiene and maleic anhydride used at 3.1% w/w, the 
wetting agent was the sodium salt dicyclohexylsulphosuccinate used at 1.7% w/w. Results 
5 are shown in TABLE 3. 

Example 36 

A Simazine 900 g/Kg WP formulation was prepared and tested as described in example 34 
excepting that the wetting agent used was ECOTERIC AS 20 (Huntsman Corporation 
10 Australia Pty Ltd), an alkylpolysaccharide used at 1.7% w/w on an active basis (the product 
is a 50% solution in water). The results are shown in TABLE 3. 

Example 37 

A Simazine 900 g/Kg WP formulation was prepared and tested as described in example 34 
15 excepting that the wetting agent used was TERIC 157 (Huntsman Corporation Australia Pty 
Ltd) a nonionic wetter loaded onto an insoluble porous carrier used at 1 .7% w/w. The results 
are shown in TABLE 3 . 

Example 38 

20 A Simazine 900g/kg WG formulation of the following composition was prepared : 
Simazine tech. (98% w/w) 91.8 % w/w 



WETTER 



1.5 
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Monoethylene glycol 



4.0 



10 



ATLOX 4896A 3 

(now sold under the trade mark TERSPERSE 4896, Huntsman Corporation 
Australia Pty Ltd) 



DISPERSANT 

Silicone antifoam 

Rhodopol 23 
(Rhodia Inc) 

Proxel GXL 20 
(Zeneca pic) 



2 

0.2 
0.2 

0.1 



Water 



55.0 



15 



The dispersant used was the sodium salt of an alternating copolymer of alphamethylstyrene 
and maleic anhydride. The SC was prepared by dissolving the monoethylene glycol, ATLOX 
4896A (now sold under the trade mark TERSPERSE 4896, Huntsman Corporation Australia 
Pty Ltd) and DISPERSANT in 85% of the water and adding the Atrazine tech. and antifoam 

20 with vigorous mixing to form a slurry or millbase premix. The premix is then milled using 
a Dynomill laboratory scale bead mill to give a suitable particle size distribution of >98% 
of particles below 5 microns. The millbase thus obtained was then blended with Proxel GXL 
20 (Zeneca pic) and Rodopol 23 (Rhodia Inc) in a premix and then made up to the desired 
volume with the remaining water and mixed to a homogeneous mixture. The SC thus 

25 obtained was of usable viscosity and was found to be storage stable after storage at 2 degrees 
C and 50 degrees C for one month, with minimal syneresis and thickening and no claying, 
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sedimentation or aggregates being observed. 
Example 42 

It was attempted to make an SC formulation according to the formula and method of example 
5 41 with 4% w/w of the sodium salt of an alternating copolymer of alphamethylstyrene and 
maleic anhydride and only 1% w/w ATLOX 4896A (now sold under the trade mark 
TERSPERSE 4896, Huntsman Corporation Australia Pty Ltd) being used. The resulting 
millbase premix was of a viscosity which would not allow it to be milled. 
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CLAIMS 

1 . A method of dispersing an active water-insoluble agrochemical principal in an 
aqueous solution comprising the following steps: 



5 (i) providing a formulation comprising at least one active water-insoluble 

agrochemical principal and at least one dispersant comprising a water soluble 
agriculturally acceptable derivative of an alternating copolymer or an agriculturally 
acceptable salt thereof wherein said alternating copolymer comprises at least one 
residue of a first comonomer and at least one residue of a second comonomer, 
10 wherein said first comonomer comprises a,p-unsaturated oxyacids or anhydrides 

and said second comonomer comprises olefinic compounds containing one or more 
polymerizable double bonds; and 

(ii) dispersing said formulation in an aqueous medium; 

15 

with the proviso that the alternating copolymer is not a copolymer of maleic anhydride and 
diisobutylene. 

2. A method according to claim 1 wherein the alternating copolymer has an alternating 
20 character defined by greater than 70% of consecutive comonomer residue units being 
alternate between residues of the first comonomer and the second comonomer. 
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3. A method according to claim 1 wherein the alternating copolymer has an alternating 
character defined by greater than 90% of consecutive comonomer residue units being 
alternate between residues of the first comonomer and the second comonomer. 

5 4. A method according to claim 1 wherein the alternating copolymer contains 
additional comonomer residues which will not substantially change the alternating 
character of the copolymer. 

5. A method according to claim 1 wherein the first comonomer is selected from the 
10 group consisting of fiimaric acid, maleic acid and anhydrides, and the esters, amides and 

imides derived from them, itaconic acid and anhydride and the corresponding esters 
amides and imides derived from them, acrylic and methacrylic acids and the 
corresponding esters and amides derived from them, vinylphosphonic acid and the 
corresponding esters and amides derived from it and ethylene sulphonic acid and the esters 
15 and amides derived from it. 

6. A method according to claim 1 wherein the second comonomer is selected from the 
group consisting of styrene and its alkyl and halo derivatives, vinyl ethers and esters, cc- 
olefins, internal olefins, exocyclic and endocyclic olefins, ally lie alcohols and their 

20 corresponding ester derivatives, ally lie ethers and ally lie halo compounds, ally lie aryl 
compounds, vinyl amides, vinyl chloride and vinylidene chloride. 

7. An agricultural formulation comprising at least one insoluble material and at least 
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one dispersant comprising a water soluble agriculturally acceptable derivative of an 
alternating copolymer or an agriculturally acceptable salt thereof wherein said alternating 
copolymer comprises at least one residue of a first comonomer and at least one residue of 
a second comonomer, wherein said first comonomer comprises a, p -unsaturated oxyacids 
5 or anhydrides and said second comonomer comprises olefinic compounds containing one 
or more polymer izable double bonds, with the proviso that the alternating copolymer is 
not a copolymer of maleic anhydride and diisobutylene. 

8. An agricultural formulation according to claim 7 wherein the formulation is in the 
10 form of a suspension concentrate (SC), a wettable powder (WP) or a water dispersible 

granule (WG). 

9. An agricultural formulation according to claim 7 wherein the alternating copolymer 
has an alternating character defined by greater than 70% of consecutive comonomer 

15 residue units being alternate between residues of the first comonomer and the second 
comonomer. 

10. An agricultural formulation according to claim 7 wherein the alternating copolymer 
has an alternating character defined by greater than 90% of consecutive comonomer 

20 residue units being alternate between residues of the first comonomer and the second 
comonomer. 
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IL An agricultural formulation according to claim 7 wherein the alternating copolymer 
contains additional comonomer residues which will not substantially change the alternating 
character of the copolymer. 

5 12. An agricultural formulation according to claim 7 wherein the first comonomer is 
selected from the group consisting of fumaric acid, maleic acid and anhydrides, and the 
esters, amides and imides derived from them, itaconic acid and anhydride and the 
corresponding esters amides and imides derived from them, acrylic and methacrylic acids 
and the esters ^and amides derived from them, vinylphosphonic acid and the corresponding 
10 esters and amides derived from it and ethylene sulphonic acid and the esters and amides 
derived from it. 

13. An agricultural formulation according to claim 7 wherein the second comonomer is 
selected from the group consisting of styrene and its alkyi and halo derivatives, vinyl ethers 

15 and esters, ct-olefins, internal olefins, exocyclic and endocyclic olefins, allylic alcohols and 
their corresponding ester derivatives, allylic ethers and allylic halo compounds, allylic aryl 
compounds, vinyl amides, vinyl chloride and vinylidene chloride. 

14. An agricultural formulation according to claim 7 wherein the dispersant is an 

20 agriculturally acceptable salt of the alternating copolymer and wherein the salt comprises 
sodium, potassium and/or ammonium ions. 

15. An agricultural formulation according to claim 7 wherein the alternating copolymer 
is in the form of its free acid. 
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16. An agricultural formulation according to claim 7 wherein the dispersant is a water- 
soluble agriculturally acceptable derivative of the alternating copolymer wherein said 
derivative is selected from the group consisting of polyalkyleneoxy derivatives, 

poly ethylenegly col derivatives, polyamide derivatives and polyvinyl alcohol derivatives. 

5 

17. An agricultural formulation according to claim 7 wherein alternating copolymers are 
in the range of from 1000 to 90000 daltons. 

1 8. An agricultural formulation according to claim 7 wherein the water-insoluble 
10 materials are selected from the group consisting of herbicides, insecticides, fungicides, 

biocides, molluscicides, algaicides, plant growth regulators, anthelmintics, rodenticides, 
nematocides, acaricides, amoebicides, protozoacides, fertilizers, crop safeners, fillers and 
carriers and other adjuvants. 

15 19. An agricultural formulation according to claim 7 wherein the formulation further 
comprises a surfactant wetting agent. 

20. An agricultural formulation according to claim 19 wherein the surfactant wetting 
agent is selected from the group consisting of an alkylpolysaccharide; di or mono alkyl 

20 sulphosuccinate derivative; a nonionic surfactant loaded onto an inert silicate carrier; and a 
non-ionic surfactant delivered in the form of a urea surfactant complex. 

21. A method of making an agrochemical formulation comprising the step of: 
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(i) 

5 

10 22. 
(i) 

15 

20 

(ii) 



combining at least one insoluble material, and at least one dispersant comprising a 
water soluble agriculturally acceptable derivative of an alternating copolymer or an 
agriculturally acceptable salt thereof wherein said alternating copolymer comprises 
at least one residue of a first comonomer and at least one residue of a second 
comonomer, wherein said first comonomer comprises <x,p-unsaturated oxy acids or 
anhydrides and said second comonomer comprises olefinic compounds containing 
one or more polymerizable double bonds, with the proviso that the alternating 
copolymer is not a copolymer of maleic anhydride and diisobutylene. 

A method according to claim 21 comprising the steps of: 

combining at least one insoluble material, and at least one dispersant comprising a 
water soluble agriculturally acceptable derivative of an alternating copolymer or an 
agriculturally acceptable salt thereof wherein said alternating copolymer comprises 
at least one residue of a first comonomer and at least one residue of a second 
comonomer, wherein said first comonomer comprises a,p-unsaturated oxyacids or 
anhydrides and said second comonomer comprises olefinic compounds containing 
one or more polymerizable double bonds, with the proviso that the alternating 
copolymer is not a copolymer of maleic anhydride and diisobutylene; 

milling said combination to a particle size range in order to obtain a stable, readily- 
suspendible aqueous dispersion; and 



AMENDED SHEET 
IPEA/AU 



# 



PCT/AU98/00854 
Received 02 September 1999 



P:\OPER\MLAUCIASDER.PCT - 5/8/99 



-53- 



23. 

5 

(i) 



10 



15 (ii) 

24. 
20 (i) 



stabilising said aqueous dispersion to obtain an SC formulation suitable for dilution 
in water for agricultural use. 

A method according to claim 21 comprising the steps of: 

combining at least one insoluble material, with at least one dispersant comprising a 
water soluble agriculturally acceptable derivative of an alternating copolymer or an 
agriculturally acceptable salt thereof wherein said alternating copolymer comprises 
at least one residue of a first comonomer and at least one residue of a second 
comonomer, wherein said first comonomer comprises a,p-unsaturated oxyacids or 
anhydrides and said second comonomer comprises olefinic compounds containing 
one or more polymerizable double bonds, with the proviso that the alternating 
copolymer is not a copolymer of maleic anhydride and diisobutylene; and 

milling said combination to a desired particle size to obtain a homogeneous 
wettable powder (WP) formulation. 

A method according to claim 21 comprising the steps of: 

combining at least one insoluble material suitable for agricultural use with at least 
one dispersant comprising a water soluble agriculturally acceptable derivative of an 
alternating copolymer or an agriculturally acceptable salt thereof wherein said 
alternating copolymer comprises at least one residue of a first comonomer and at 
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least one residue of a second comonomer, wherein said first comonomer comprises 
<x,p- unsaturated oxyacids or anhydrides and said second comonomer comprises 
olefinic compounds containing one or more polymerizable double bonds, with the 
proviso that the alternating copolymer is not a copolymer of maleic anhydride and 
5 diisobutylene; and 

(ii) blending said combination to obtain a homogeneous wettable powder (WP) 
formulation. 

10 25. A method according to claim 21 comprising the steps of: 

(i) combining at least one insoluble material suitable for agricultural use with at least 
one dispersant comprising a water soluble agriculturally acceptable derivative of an 
alternating copolymer or an agriculturally acceptable salt thereof wherein said 

15 alternating copolymer comprises at least one residue of a first comonomer and at 

least one residue of a second comonomer, wherein said first comonomer comprises 
a,(3-unsaturated oxyacids or anhydrides and said second comonomer comprises 
olefmic compounds containing one or more polymerizable double bonds, with the 
proviso that the alternating copolymer is not a copolymer of maleic anhydride and 

20 diisobutylene; 

(ii) agglomerating said combination to form discrete granular materials; and 
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(iii) drying said granular materials to obtain a water dispersible granule WG 
formulation. 

26. A method according to claim 21 wherein the alternating copolymer has an 

5 alternating character defined by greater than 70% of consecutive comonomer residue units 
being alternate between residues of the first comonomer and the second comonomer. 

27. A method according to claim 21 wherein the alternating copolymer has an 
alternating character defined by greater than 90% of consecutive comonomer residue units 

10 being alternate between residues of the first comonomer and the second comonomer, 

28. A method according to claim 21 wherein alternating copolymer contains additional 
comonomer residues which will not substantially change the alternating character of the 
copolymer. 



29. A method according to claim 21 wherein the first comonomer is selected from the 
group consisting of fumaric acid, maleic acid and anhydrides, and the esters, amides and 
imides derived from them, itaconic acid and anhydride and the corresponding esters 
amides and imides derived from them, acrylic and methacrylic acids and the 
20 corresponding esters and amides derived from them, vinylphosphonic acid and the 

corresponding esters and amides derived from it and ethylene sulphonic acid and the esters 
and amides derived from it. 



15 
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30. A method according to claim 21 wherein the second comonomer is selected from the 
group consisting of styrene and its alkyl and halo derivatives, vinyl ethers and esters, oc- 
olefins, internal olefins, exocyclic and endocyclic olefins, allylic alcohols and their 
corresponding ester derivatives, allylic ethers and allylic halo compounds, allylic aryl 

5 compounds, vinyl amides, vinyl chloride and vinylidene chloride. 

31. A method according to claim 21 wherein the dispersant is an agriculturally 
acceptable salt of the alternating copolymer and wherein the salt comprises sodium, 
potassium and/or ammonium ions. 



32. A method according to claim 21 wherein the alternating copolymer is in the form of 
its free acid. 

33. A method according to claim 21 wherein the dispersant is a water- soluble 

15 agriculturally acceptable derivative of the alternating copolymer wherein said derivative is 
selected from the group consisting of poly alky leneoxy derivatives, poly ethylenegly col 
derivatives, poly amide derivatives and polyvinyl alcohol derivatives. 

34. A method according to claim 21 wherein alternating copolymers are in the range of 
20 from 1000 to 90000 daltons. 

35. A method according to claim 21 wherein the water-insoluble materials are selected 
from the group consisting of herbicides, insecticides, fungicides, biocides, molluscicides, 



10 
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algaicides, plant growth regulators, anthelmintics, rodenticides, nematocides, acaricides, 
amoebicides, protozoacides, fertilizers, crop safeners, fillers and carriers and other 
adjuvants. 

5 36. A method according to claim 21 wherein the formulation further comprises a 
surfactant wetting agent. 

37. A method according to claim 36 wherein the surfactant wetting agent is selected 
from the group consisting of an alkylpolysaccharide; di or mono alkyl sulphosuccinate 

10 derivative; a nonionic surfactant loaded onto an inert silicate carrier; and a non-ionic 
surfactant delivered in the form of a urea surfactant complex. 

38. A method according to any one of claims 23 to 25 wherein said dispersant achieves a 
percentage suspensibility of greater than 80%. 



39. A method according to claim 22 wherein said dispersant achieves a percentage 
suspensibility of greater than 90%. 

40. A method according to either claim 23 or claim 24 wherein the milling step produces 
20 an average particle size in the range of from 5 to 1 5|im. 

41. A method according to claim 25 wherein the milling step produces an average 
particle size in the range of from 5 to 15 (am. 
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42. A method according to claim 25 wherein the formulation has a dispersion time of 
less than 1 minute. 

43. A method according to claim 25 wherein the formulation has a dispersion time of 
5 less than 20 seconds. 

44. A method according to claim 25 wherein the formulation has a wet sieve retention 
for a 150 fim sieve of less than 0. 1 % retained material and for a 53 fim sieve of less than 
0.6%. 

10 

45. A method according to claim 22 wherein the milling step produces a mean particle 
size of less than 5^im. 

46. A method according to claim 22 wherein the milling step produces a mean particle 
1 5 size in the range of from 1 to 3 |im. 

47. An agricultural formulation produced by the method of any one of claims 22 to 25. 

48. A method of treatment of a substrate with an active water-insoluble agrochemical 
20 principal comprising the following steps: 

(i) preparing a formulation comprising at least one active water-insoluble 

agrochemical principal and at least one dispersant comprising a water soluble 
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agriculturally acceptable derivative of an alternating copolymer or an agriculturally 
acceptable salt thereof wherein said alternating copolymer comprises at least one 
residue of a first comonomer and at least one residue of a second comonomer, 
wherein said first comonomer comprises <x,p-unsaturated oxyacids or anhydrides 
5 and said second comonomer comprises olefinic compounds containing one or more 

polymer izable double bonds, with the proviso that the alternating copolymer is not 
a copolymer of maleic anhydride and diisobutylene; 

(ii) dispersing said formulation in an aqueous medium; and 

10 

(iii) applying the dispersed formulation to a substrate. 



49. A method according to claim 48 wherein the alternating copolymer has an 
alternating character defined by greater than 70% of consecutive comonomer residue units 
15 being alternate between residues of the first comonomer and the second comonomer. 



50. A method according to claim 48 wherein the alternating copolymer has an 
alternating character defined by greater than 90% of consecutive comonomer residue units 
being alternate between residues of the first comonomer and the second comonomer, 

20 

51. A method according to claim 48 wherein alternating copolymer contains additional 
comonomer residues which will not substantially change the alternating character of the 
copolymer. 
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ABSTRACT 

A method of dispersing an insoluble material in an aqueous solution comprising the 
following steps: 

5 (i) providing a formulation comprising at least one insoluble material and at least one 
dispersant comprising a water soluble agriculturally acceptable derivative of an 
alternating copolymer or an agriculturally acceptable salt thereof wherein said 
alternating copolymer comprises at least one residue of a first comonomer and at 
least one residue of a second comonomer, wherein said first comonomer comprises 
10 ap-unsaturated oxyacids or anhydrides and said second comonomer comprises 

olefinic compounds containing one or more polymerizable double bonds; and 

(ii) dispersing said formulation in an aqueous medium. 
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